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@ 1-Biphenylimidazole derivatives, their preparation and their therapeutic i 

@ Compounds of fonnula (I) : 



(D 




in which : R' is alkyi or alkenyl ; and P? are hydrogen, alkyi, alkenyl, cycloalkyi, aralkyi, aiyl, or aryl 
Jouve, 18, rue Saint-Denis, 75001 PARIS 




fused to cycloalkyi ; R* is hydrogen, alkyi, alkanoyl, alkenoyi, arylcarbonyl, alkoxycarbonyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, tetrahydrothienyl. tetrahydrofuryl, a group of formula -SiR"R'*R*=, In 
which R". R** and R*^ are alkyI or aryl, alkoxymethyl, (alkoxyalkoxy)methyl. haloalkoxymethyl. aralkyl, aryl 
or alkanoyl oxymethoxycarbonyl ; R^ is carboxy or a group of formula -CONR^R^, In which R* and R® are 
hydrogen atoms or alkyl, or R^ and R^ together form alkylene ; R« is hydrogen, alkyI, alkoxy or halogen ; 
R^ is carboxy or tetrazol-5-yl ; and pharmaceutical! y acceptable salts and esters thereof have hypoten- 
sive activity and can be used for the treatment and prophylaxis of hypertension. They may be prepared. 
inter alia , by reacting a biphenytmethyl compound with an imidazole compound. 
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The present invention provides a series of novel 1-(biphenylmethyl)imldazole derivatives which have valu- 
able hypotensive activities, and which may, therefore, be used in the treatment and prophylaxis of hypertension, 
including diseases of the heart and circulatory system. We also provide methods and compositions using these 
compounds, as well as processes for their preparation. 

5 It is known that the renin-angiotension system provides one of the important mechanisms for maintaining 

the homeostasis of blood pressure In living animals. When blood pressure is reduced or the sodium ion con- 
centration of the body fluids falls, this system is activated. As a result, the enzyme renin and angiotensin con- 
verting enzyme (hereinafter abbreviated, as is conventional, to "ACE") are activated and act on 
angiotensinogen, which is first decomposed by the renin to produce angiotensin I (hereinafter abbreviated to 

10 "Al"). This Al is then converted by ACE to angiotensin II (hereinafter abbreviated to "AH"). Since All induces 
strong contractions of blood vessels and accelerates the secretion of aldosterone, the activation of the system 
results in an elevation of blood pressure. Inhibitors or suppressors of the renin-angiotension system, such as 
renin inhibitors, ACE inhibitors and All antagonists, dilate blood vessels, cause lower blood pressure and 
improve the circulatory function, which is the basis for the use of these agents in the treatment of heart diseases. 

15 At present only ACE inhibitors are used clinically, although renin inhibitors and All antagonists are under 

investigation for such use. Of these, some peptide type All antagonists, such as saralasin, have been known 
for many years, whilst certain non-peptide type antagonists have recently been discovered (for example, those 
compounds disclosed In European Patent Publications No. 28 833, 28 834, 245 637, 253 310, 323 841, 324 
377, 380 959, 399 732, 399 731 and 400 835 and in Japanese Patent Application Kokai No. Sho 57-98270). 

20 Of these, the closest prior art is believed to be European Patent Publications No. 253 310 and 324 377. 

European Patent Publication No. 253 310 discloses a series of 1 -phenyl-, 1-phenethyl- or 1-benzyl- 
imidazole derivatives which are said to have the ability to inhibit the activity of All. Included In the scope of these 
prior art compounds are a number of 1-biphenylmethyl imidazole derivatives, which, however, differ from the 
compounds of the present invention in the nature of the substituent at the 4- or 5- position of the imidazole ring. 

25 European Patent Publication No. 324 377 also discloses a series of such compounds. The activities of all 

of these prior art compounds, however. Including those of European Patent Publications No. 253 310 and 324 
377, are not thought to be sufficient and more potent All antagonists are sought for better clinical results. 

We have now discovered a limited series of 1-(biphenylmethyl)imidazole-5-carboxylic acid derivatives hav- 
ing an excellent All receptor antagonist activity, and which are therefore useful as anti-hypertensive drugs and 

30 for the therapy and prophylaxis of heart diseases. 

Thus, the present invention provides compounds of formula (I): 




in which: 

50 W represents an alkyi group having from 1 to 6 carbon atoms or an alkenyl group having from 3 to 6 carbon 
atoms; 

and are the same or different and each represents: 
a hydrogen atom; 

an alkyI group having from 1 to 6 carbon atoms; 
55 an alkenyl group having from 3 to 6 carbon atoms; 

a cycloalkyi group having a total of from 3 to 10 ring carbon atoms in one or more saturated carbKx;yclic 

rings; 

an aralkyi group in which the alkyI part has from 1 to 6 carbon atoms and the aryl part is as defined below; 
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an aryl group as defined below; or 

a fused ring system in which an aryl group, as defined below, is fused to a cycloalkyi group having from 
3 to 1 0 carbon atoms; 
R-* represents; 
5 a hydrogen atom; 

an alkyi group having from 1 to 6 cart>on atoms; 

an alkanoyi group having from 1 to 6 carbon atoms; 

a substituted alkanoyi group having from 2 to 6 carbon atoms and substituted by at least one substituent 
selected from halogen atoms and alkoxy groups having from 1 to 6 carbon atoms; 
10 an alkenoyl group having from 3 to 6 carbon atoms; 

an arylcarbonyl group in which the aryl part is as defined below; 
an alkoxycarbonyl group in which the alkyI part has from 1 to 6 carbon atoms; 
a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group; 
a substituted tetrahydropyranyl, tetrahydrothtopyranyl, tetrahydrothienyl or tetrahydrofuryl group which 
15 is substituted by at least one substituent selected from halogen atoms and alkoxy groups having from 1 to 6 
carbon atoms; 

a group of fonnula -SiR«R^R<=, in which 1 , 2 or 3 of the groups represented by R^ R^ and R^ are the same 
or different and each represents an alkyI group having from 1 to 6 carbon atoms, and 2, 1 or 0 of the groups 
represented by R«, and R<= are the same or different and each represents an aryl group, as defined below; 
20 an alkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms; 

an (alkoxyalkoxy)methyl group in which each alkoxy part has from 1 to 6 carbon atoms; 

a haloalkoxymethyl group in whk;h the alkoxy part has from 1 to 6 carbon atoms; 

an aralkyi group, in which an alkyI group having from 1 to 6 carbon atoms is substituted by at least one 
aryl group, as defined below; or 
25 an alkanoyloxymethoxycarbonyl group in which the alkanoyi part has firom 1 to 6 carbon atoms; 

R5 represents a carboxy group or a group of fonnula -CONR^R^, in which R* and R» are the same or different 
and each represents 

a hydrogen atom, 

an unsubstituted alkyI group having from 1 to 6 carbon atoms, or 
30 a substituted alkyI group which has from 1 to 6 carbon atoms and which is substituted by at least one 

of substituents (a), defined below, or 

R® and R^ together represent an unsubstituted alkylene group having from 2 to 6 carbon atoms or a substituted 
alkytene group which has from 2 to 6 carbon atoms and which is substituted by at least one substituent selected 
from carboxy groups and alkoxycarbonyl groups in which the alkyI part has from 1 to 6 carbon atoms; 
35 R« represents a hydrogen atom, an alkyI group having from 1 to 6 carbon atoms, an alkoxy group having from 
1 to 6 carbon atoms or a halogen atom; 
F7 represents a carboxy group or a tetrazol-5-yl group; 
said substituents (a) are selected from: 

aryl groups as defined below; 
40 heterocyclic groups having 5 or 6 ring atoms, of which from 1 to 4 are nitrogen and/or oxygen and/or 

sulphur hetero-atoms; 

halogen atoms; 

hydroxy groups; 

alkoxy groups having from 1 to 6 carbon atoms; 
45 carboxy groups 

alkoxycarbonyl groups in which the alkyI part has from 1 to 6 carbon atoms; 
amino groups; and 

acylamino groups, in which the acyl part is an alkanoyi group having from 1 to 6 carbon atoms or an 
arylcarbonyl group, in which the aryl part is as defined below; 
50 said aryl groups are aromatk: carbocyclic groups which have from 6 to 14 ring atoms and which are unsubsti- 
tuted or are substituted by at least one of substituents (b), defined below; and 

said substituents (b) are selected from nitro groups, cyano groups, halogen atoms, unsubstituted carbocyclic 
aryl groups having from 6 to 1 0 ring atoms, alkyI groups having from 1 to 6 carbon atoms, alkoxy groups having 
from 1 to 6 carbon atoms, carboxy groups, alkoxycarbonyl groups In which the alkoxy part has from 1 to6 cart>on 
55 atoms and alkylenedloxy and alkyi idenedioxy groups having from 1 to 3 carbon atoms; 
and pharmaceutically acceptable salts and esters thereof. 

The invention also provides a pharmaceutical composition for the treatment or prophylaxis of hypertension, 
which comprises an effective amount of an anti-hypertensive agent in admixture with a phanriaceutically 
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acceptable carrier or diluent, in which the anti-hypertensive agent is at least one compound of formula (I) or a 
phanmaceutically acceptable salt or ester thereof. 

The invention further provides the use of compounds of formula (I) and pharmaceutically acceptable salts 
and esters thereof in therapy, and still further provides the use of compounds of fomiula (I) and phannaceutically 

5 acceptable salts and esters thereof for the manufacture of a medicament for the treatment or prophylaxis of 
hypertension in a mammal, e.g. a human being. 

The invention still further provides processes for the preparation of compounds of formula (I) and phar- 
maceutically acceptable salts and esters thereof, which are described in more detail hereafter. 

In the compounds of the present invention, where R^, R2, R3, R*. R«, Rs, R^ or substituent (b) Is an alkyi 

10 group, this is an alkyl group having from 1 to 6 carbon atoms, and may be a straight or branched chain group 
having from 1 to 6 carbon atoms; examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
t-butyl, pentyl. t-pentyl, 2-nnethyl butyl, 3-methyl butyl, 1 -ethyl propyl, 4-methylpentyl, 3-methylpentyl, 2-methyl- 
pentyl, 1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1 -dimethyl butyl, 1,2-dimethyl butyl, 1,3-dimethyl- 
butyl, 2.3-dimethylbutyl, 2-ethytbutyl, hexyi and isohexyl groups. preferably represents a straight or 

15 branched chain alkyl group containing from 2 to 5 carbon atoms, and more preferably a straight chain group, 
i.e. most preferably an ethyl, propyl or butyl group. Each of R^ and R^, which may be the same or different, 
preferably represents a straight or branched chain alkyl group containing from 1 to 4 carbon atoms, more pref- 
erably a methyl, ethyl, propyl, Isopropyl or t-butyl group, and most preferably a methyl or ethyl group when Rs 
represents a carboxy group, or an isopropyl or t-butyl group when R^ represents a group of formula -CONR^R®. 

20 R^ or R« preferably represents a straight or branched chain alkyl group containing from 1 to 4 carbon atoms, 
more preferably a methyl or ethyl group. Where R^ and R» are alkyl groups, these may be the same or different, 
and each is preferably an alkyl group containing from 1 to 4 carbon atoms, more preferably a methyl, ethyl, 
propyl or butyl group, and nrK>st preferably a methyl or ethyl group. In the case of substituent (b), when this 
represents an alkyl group, it preferably has from 1 to 4 carbon atoms, and the methyl and ethyl groups are more 

25 preferred. 

Where R^ R^ and represents an alkenyl group, this may be a straight or branched chain alkenyl group 
containing from 3 to 6 carbon atoms. Examples of such groups include: the 1-propenyl, 2-propenyl, 1-methyl- 
2-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl, 2-ethyl-2-propenyl. 1-butenyl. 2-butenyl, 1-methyl-2-bu- 
tenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-ethyl-2-butenyl, 3-butenyl, 1-methyl-3-buteny1, 2-nnethyl-3-butenyl, 

30 1-ethyl-3-butenyl, 1-pentenyl, 2-pentenyl, 1-methyl-2-pentenyl, 2-methyl-2-pentenyl, 3-pentenyl, 1-methyl-3- 
pentenyl, 2-methyl-3-pentenyl, 4-pentenyl, 1-methyl-4-pentenyl, 2-methyl-4-pentenyl, 1-hexenyl, 2-hexenyl, 3- 
hexenyl, 4-hexenyl and 5-hexenyl groups. R^ preferably represents a straight or branched chain alkenyl group 
containing 3 or 4 carbon atoms, and more preferably a 1-propenyl or 1-butenyl group. Each of R2 and R^, which 
may be the same or different, preferably represents a straight or branched chain alkenyl group containing 3 or 

35 4 carbon atonns, and more preferably a 2-propenyl or 2-butenyl group. 

Where R^ or R^ represents a cydoalkyl group, this has a total of from 3 to 10 cart>on atoms in one or more 
saturated carbocyclic rings, and the or each ring preferably has from 3 to 6 carbon atoms. Where the group is 
a multiple ring system, this may be a bridged or fused ring system. Examples of such groups indude the cyc- 
lopropyl, cydobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl and adamantyl groups. Of these, we prefer 

40 those groups having from 3 to 6 carbon atoms in a single ring, and most prefer the cydopentyl and cyclohexyl 
groups. 

Alternatively, R^ or R3 may represent an aralkyi group, in which the alkyl part has from 1 to 6 (more pref- 
erably from 1 to 4, still more preferably 1 or 2, and most preferably 1) carbon atoms and the aryl part is an aroma- 
tic carbocyclic groups which has from 6 to 14 (preferably from 6 to 10, and more preferably 6 or 1 0) ring atoms 

45 and which is unsubstituted or is substituted by at least one of substituents (b), defined above and exemplified 
below. Specific examples of alkyl groups which may form the alkyl part are as given above in relation to the 
alkyl groups which may be represented by R2, and specific examples of the aryl groups which may form the 
aryl part are as given below in relation to the aryl groups which may be represented by R2. Examples of such 
aralkyi groups indude the benzyl, 1- and 2- naphthylmethyl, indenylmethyl, phenanthrenyl methyl, 

50 anthracenylmethyl, diphenylmethyl, triphenylmethyl, 1-phenylethyl, phenethyl. 1-naphthylethyl. 2-naphthylet- 
hyl, 1-phenylpropyl, 2-phenyl propyl, 3-phenylpropyl, 1-naphthylpropyl, 2-naphthyl propyl, 3-naphthylpropyl, 1- 
phenylbutyl, 2-phenyl butyl, 3-phenyl butyl, 4-phenylbutyl, 1-naphthyl butyl, 2-naphthylbutyl, 3-naphthylbutyl, 
4-naphthylbutyl, 1-phenylpentyl, 2-phenyl pentyl, 3-phenyl pentyl, 4-phenylpentyl, 5-pheny1 pentyl, 1-naphthyl- 
pentyl, 2-naphthyl pentyl, 3-naphthy1 pentyl, 4-naphthyl pentyl, 5-naphthylpentyl, 1-phenylhexyl, 2-phenythexyl, 

55 3-phenyl hexyl. 4-phenylhexyl, 5-phenylhexyl. 6-phenylhexyl, 1-naphthylhexyl, 2-naphthyl hexyl, 3-naphthyl- 
hexyl, 4-naphthylhexyl, 5-naphthyl hexyi and 6-naphthyl hexyl groups. In those cases where the aralkyi group 
contains a naphthyl group, this may be a 1- or 2- naphthyl group. Of these aralkyi groups, we prefer those groups 
in which the alkyl part has from 1 to 4 carbon atoms, the benzyl group being most preferred. These groups 
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may be unsubstituted or they may be substituted by one or more of substituents (b), defined above and exem- 
plified below. Examples of the substituted groups include those unsubstituted groups exemplified above but in 
which the aryl part is replaced by one of the substituted aryl groups given below. However, the unsubstituted 

groups are prefen'ed. 

5 Where or represents an aryl group, this is an aromatic cart)Ocyclic group which has from 6 to 14 (pref- 

erably from 6 to 10, and more preferably 6 or 10) ring atoms and which is unsubstituted or is substituted by at 
least one of substituents (b), defined above and exemplified below. Such groups may be unsubstituted or they 
may be substituted by at least one. and preferably from 1 to 3, of substituents (b). for example: 

nitro groups; 
10 cyano groups; 

halogen atoms, such as the fluorine, chlorine, bromine or iodine atoms, of which the fluorine, chlorine 
and bromine atoms are preferred; 

unsubstituted carbocyclic aryl groups, e.g. as exemplified below in relation to and R^; 

alkyl groups, as exemplified above, most preferably the methyl group; 
15 alkoxy groups having from 1 to 6, preferably from 1 to 4, carbon atoms, such as the methoxy, ethoxy, 

propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy, neopentyloxy, 2-methyl butoxy, 3- 
methylbutoxy, 1-ethylpropoxy, 4-methylpentyloxy, 3-methyl pentyloxy, 2-methyl pentyloxy, 1-methylpentyloxy, 
3,3-dimethylbutoxy, 2,2-dimethylbutoxy, 1 ,1-dimethylbutoxy, 1 ,2-dlmethyl butoxy. 1,3-dimethylbutoxy, 2,3- 
dimethylbutoxy, 2-ethyl butoxy, hexyloxy and isohexyloxy groups, most preferably a methoxy or ethoxy group; 
20 alkoxycarbonyl groups in which the alkoxy part has from 1 to 6, preferably from 1 to 4, carbon atoms, 

such as the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl , isopropoxycarbonyl, butoxycarbonyl, iso- 
butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl groups, of which the methoxycar- 
bonyl and ethoxycarbonyl groups are most preferred; 

cark>oxy groups; and 

25 alkylenedioxy and alkylidenedioxy groups having from 1 to 3 carbon atoms, for example the 

methylenedioxy, ethylenedkaxy, propylenedioxy. trimethylenedioxy, ethylidenedioxy and isopropylidenedioxy 
groups, of which the methylenedioxy group is most preferred. 

Of these, the alkyl and alkoxy substituents are preferred where R2 or R3 represents a substituted aryl group. 
Where the group Is substituted, the number of substituents is not critical, and is only limited by the number 
30 of substitutable positions, and possibly by steric constraints. However, in practice, we normally prefer 1, 2 or 
3 substituents. 

Examples of substituted and unsubstituted aryl groups include the phenyl, naphthyl, phenanthrenyl, 
anthracenyl, 2-methyl phenyl, 3-methylphenyl, 4-methylphenyl, 2-ethyl phenyl, 3-propylphenyl, 4-ethyl phenyl, 
2-butyl phenyl, 3-pentyl phenyl, 4-pentytphenyl, 3,5-dimethylphenyl, 2,5-dimethylphenyl, 2, 6-dimethyl phenyl, 
35 2,4-dimethylphenyl. 3,5-dibutylphenyl, 2,5-dipentylphenyl, 2, 6-dipropyM-methyl phenyl, 2-methoxy phenyl. 3- 
methoxyphenyl, 4-methoxyphenyl. 2-ethoxy phenyl. 3-propoxy phenyl, 4-ethoxyphenyl. 2-butoxy phenyl, 3-pen- 
tyloxyphenyl and 4-pentyloxyphenyl groups, of which the phenyl. 2-methyl phenyl, 3-methylphenyl, 4- 
methylphenyl, 2-methoxyphenyl, 3-methoxyphenyl and 4-methoxyphenyl groups are the most preferred. 
Where R2 or R^ represents a fused ring system in which an aryl group is fused to a cycloalkyi group having 
40 from 3 to 10 carbon atoms, the aryl and cycloalkyi parts may be as exemplified at>ove, and preferably the aryl 
part is a phenyl or naphthyl group, and the cycloalkyi part has 5 or 6 carbon atoms. Examples of such fused 
ring systems include the indanyl, tetrahydronaphthyl and tetrahydroanthryl groups, of which the indanyl and 
tetrahydronaphthyl groups are preferred. 

R'* can represent an aikanoyi group; such a group may be a straight or branched chain group and has from 
45 1 to 6 carbon atoms. Examples of such groups include the fornnyl, acetyl, propionyl, butyryl. isobutyryl, pivaloyi, 
valeryl and isovaleryl groups, of which the formyl and acetyl groups are prefen-ed. 

Alternatively, R* may be a substituted aikanoyi group in which the substituent or substituents is or are selec- 
ted from halogen atoms and alkoxy groups having from 1 to 6 carbon atoms. Examples of such substituted 
aikanoyi groups include the chloroacetyt, dichloroacetyl, trichloroacetyi, trifluoroacetyl and methoxyacetyl 
50 groups, of which the chloroacetyl and trifluoroacetyl groups are preferred. 

Where R* represents an alkenoyt gnDup. this may have from 3 to 6. preferably firom 3 to 5, carbon atoms, 
and examples include the acryloyi, methacryloyi, crotonoyl, 3-methyl-2-butenoyl and 2-methyl-2-butenoyl, 
especially (E>2-methyl-2-butenoy1, groups. 

Where R^ represents an arylcarbonyl group, the aryl part may be any of those aryl groups examplrfied above 
55 in relation to R2. However, in this case, rf the group is substituted, the substituents are preferably selected from 
halogen atoms, alkyl groups, alkoxy groups, nitro groups, alkoxycarbonyl groups and unsubstituted aryl groups, 
more preferably the methyl, methoxy, fluoro and chloro substituents. Examples of the arylcarbonyl groups 
Include the benzoyl, a-naphthoyl, ^-naphthoyl, 3-fluorobenzoyl, 2-bronrH)benzoyl, 4-chlorobenzoyl, 2,4,6- 
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trimethyl benzoyl, 4-toluoyK 4-anjsoyl, 4-nitrobenzoyl, 2-nitrobenzoyi. 2-(methoxycarbonyt) benzoyl and 4- 
phenylbenzoyl groups, of which the benzoyl, 4-toluoyl, and 4-anisoyl groups are preferred. 

Where represents an alkoxycarbonyl group, the alkoxy part has from 1 to 6 carbon atoms, i.e. the group 
as a whole has from 2 to 7 carbon atoms, and examples of such groups include the methoxycarbonyl, ethoxycar- 
5 bonyl, pro poxy carbon yl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, t-butoxycarbonyl, pen- 
tyloxycarbonyl and hexyloxycarbonyl groups, of which the methoxycarbonyl and ethoxycarbonyl groups are 
preferred. 

Where represents a tetrahydropyranyl, tetrahydrothlopyranyl, tetrahydrothienyl or tetrahydrofuryl group, 
this may be substituted or unsubstituted. If substituted, the substituents are selected from halogen atoms and 
10 alkoxy groups having from 1 to 6 carbon atoms, which may be any of those groups and atoms exemplified above 
in relation to R^, preferably the chloro, bromo and methoxy substituents. Examples of these substituted and 
unsubstituted groups include the tetrahydropyran-2-yl, 3-chlorotetrahydropyran-2-yl, 3-bromotetrahydropyran- 
2-yl, 4-methoxytetrahydropyran-2-yl, tetrahydrothiopyran-2-yl, 4-methoxytetrahydrothiopyran-2-yl, tetrahyd- 
rofijran-2-yl and tetrahydrothien-2-yl groups, of which thetetrahydropyran-2-yl, 4-methoxytetrahydropyran-2-yl, 
IS tetrahydrothiopyran-2-yl and 4-methoxytetrahydrothiopyran-2-yl groups are preferred. 

Where R^ represents a silyl group of formula -SiR*R'>R<=, in which 1, 2 or 3 of the groups represented by 
R^, R'' and R^ are the same or different and each represents an alkyi group having from 1 to 6 carbon atoms, 
and 2, 1 or 0 of the groups represented by R», and R^ are the same or different and each represents an aryl 
group, as defined above, the alkyI and aryl parts may be any of those groups exemplified above in relation to 
20 R^ and R2, preferably the methyl, ethyl, t-butyl and phenyl groups. Examples of such silyl groups include the 
trimethyl silyl, triethylsityl, isopropyldimethylsilyl, t-butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-butyl- 
silyl, trtisopropylsilyl, diphenylmethylsilyl, diphenylbutylsilyl, diphenylisopropylsilyl and phenyldiisopropylsilyl 
groups, of which the trimethylsilyl, t-butytdimethylsilyl and diphenylmethylsilyl groups are preferred. 

Where R^ represents an alkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms, the 
25 alkoxy part may be any of the alkoxy groups exemplified above in relation to substituents (b). Examples of such 
alkoxymethyl groups include the methoxymethyl, 1,1-dimethyl-1-methoxymethyl, ethoxymethyl, pro- 
poxymethyl. isopropoxymethyl, butoxymethyl and t-butoxymethyl groups, of which the methoxymethyl and 
ethoxymethyl groups are preferred. 

Where R^ represents an (alkoxyalkoxy)methyl group, each alkoxy part has from 1 to 6 carbon atoms and 
30 may be any of the alkoxy groups exemplified above in relation to substituents (b). The two alkoxy groups may 
be the same or different. Examples of such (alkoxyaikoxy)methyl groups include the methoxy methoxymethyl, 
2-methoxyethoxymethyt, 2-nwthoxypropoxy methyl and 2-methoxybutoxymethyl groups, of which the 2-me- 
thoxyethoxymethyl group is preferred. 

Where R^ represents a haloalkoxymethyl group, the alkoxy part has from 1 to 6 carbon atoms and the halo- 
35 gen atoms and alkoxy groups may be any of the atoms and groups exemplified above in relation to substituents 
(b). Examples of such haloalkoxymethyl groups include the 2.2,2-trichloroethoxymethyl, 2,2,2-tribromoethoxy- 
methyl, bis(2-chloroethoxy)methyl and bis(2-bromoethoxy)methyl groups, of which the 2,2,2-trichloroethoxy- 
methyl and bis(2-ch)oroethoxy)methyl groups are preferred. 

Where R^ represents an aralkyi group, in which an alkyI group having from 1 to 6, preferably from 1 to 4, 
40 carbon atoms Is substituted by at least one aryl group, the alkyI and aryl parts may be any of the alkyI and aryl 
groups exemplified above in relation to R^ and R2. Examples of such aralkyi groups include the benzyl, a-napht- 
hylmethyl, p-naphthyl methyl, diphenylmethyl (i.e. benzhydryl). trityl (i.e. triphenylmethyl), a-naphthyldiphenyl- 
methyl, 9-anthrylmethyl, 4-methyl benzyl, 6-phenylhexyl, 2,4.6-trimethyl benzyl, 3,4,5-trimethylbenzy!, 
4-methoxy benzyl, 4-methoxyphenyldiphenylmethyl, 2-nltrobenzyl. 4-nitrobenzyl, 4-chlorobenzyl, 4-bromoben- 
45 zyl and 4-cyanobenzyl groups, of which the benzyl, 4-methylbenzyl, 4-methoxybenzyl, 4-chlorobenzyl and 4- 
bromobenzyl groups are preferred. 

Where R* represents an alkanoyloxymethoxycarbonyl group, the alkanoyi part has from 1 to 6 carbon 
atoms and may be any of the alkanoyi groups exemplified above in relation to R^. Examples of such 
alkanoyloxymethoxycarbonyl groups include the formyloxymethoxycarbonyl, acetoxymethoxycarbonyl, pro- 
50 pionyloxymethoxycarbonyl, butyryloxymethoxycarbonyl and pivaloyloxymethoxycarbonyl groups, of which the 
pivaloyloxymethoxycarbonyl group is prefenred. 

R5 represents a carboxy group or a group of formula -CONR^RS. Where it represents a group of formula 
-CONR8R9, and RP or R® represents an alkyI group, this may be an unsubstituted alkyt group having from 1 to 
6 carbon atoms, such as those groups exemplified above, or a substituted alkyI group, which has from 1 to 6 
55 cart>on atoms and which is substituted by at least one of substituents (a), defined above and exemplified below. 

Where R^ and R^ together represent an alkylene group, this has from 2 to 6 carbon atoms and may be 
substituted or unsubstituted; it may also be a straight or branched chain group. Examples of the unsubstituted 
groups include the ethylene, trimethylene, propylene, ethylethylene, tetra methylene, pentamethylene and 
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hexamethylene groups, of which those groups containing 4 or 5 carbon atoms are preferred. In such cases, 
the group of formula -NR*R» is a nitrogen-containing heterocyclic group having from 3 to 7 ring atoms (one being 
the nitrogen atom), for example, when the alkylene group contains 4 or 5 carbon atoms, it is a 1-pynrolidinyl or 
piperidino group, respectively. Where the group is substituted, there may be one or more substituents selected 

5 from carboxy groups and alkoxycarbonyl groups in which the alkoxy part has from 1 to 6 carbon atoms. Exam- 
ples of such substituents include the carboxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycar- 
bonyl, isobutoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl groups, of which the 
carboxy, m ethoxycarbonyl and ethoxycarbonyl groups are preferred. 

Where represents a carboxy group, the compound is a carboxylic acid and can, therefore, fomn esters, 

10 in which the carboxy group represented by R^ is replaced by a group of formula -COOR^a, in which R^ repre- 
sents an ester residue (in the case of the carboxylic acid, represents a hydrogen atom). It can also form 
salts, examples of which are as exemplified below in relation to R^. The nature of the ester so formed is not 
critical to the invention, except where the ester is to be used for pharmaceutical purposes, in which case it 
should be pharmaceutically acceptable, i.e. it should not have increased, or unacceptably increased, toxicity 

15 or reduced, or unacceptably reduced, activity, as compared with the parent acid. However, where the ester is 
to be used for other purposes, e.g. as an intermediate for the preparation of other, and perhaps more active, 
compounds, even this restriction does not apply, and any ester residue common in the art may be used and 
may be selected on the basis of its functionality and commercial advantages. However, it is well known in the 
art that certain ester residues confer advantages on compounds incorporating them, for example easier or bet- 

20 ter absorption in vivo , and, If desired, such ester residues may be used in the present invention. 
Examples of such ester residues include: 

alkyi groups having from 1 to 6 carbon atoms, such as those exemplified above in relation to R^; 
haloalkyi groups having from 1 to 6, preferably from 1 to 4, carbon atoms, in which the alkyI part may 
be as exemplified above in relation to R\ for example the trifluoromethyl. 2,2,2-trichloroethyl, 2.2.2-trif- 

25 luoroethyl, 2-chloroethyl. 2-fluoroethyl. 2-lodoethyl. 4-fluorobutyl, S-chloropropyl and 6-iodohexyl groups, of 
which the 2,2,2-trichloroethyl and 2-chloroethyl groups are preferred; 

hydroxyalkyi groups having from 1 to 6, preferably from 1 to 4. carbon atoms, in which the alkyI part may 
be as exemplified above in relation to R\ for example the 2-hydroxyethyl, 2,3-dihydroxypropyl, 3-hydroxypropyl, 
3,4-dihydroxybutyl and 4-hydroxy butyl groups, of which the 2-hydroxyethyl group Is preferred; 

30 alkoxyalkyi and alkoxyalkoxyalkyi groups in which the alkoxy and the alkyl parts each have from 1 to 6, 

preferably from 1 to 4, carbon atoms, and may be as exemplified above in relation to substituents (b) and R^ 
respectively, for example the methoxymethyl, 2-methoxyethyl, 2-ethoxyethyl and 2-methoxyethoxymethyl 
groups, of which the methoxymethyl group is preferred; 

phenacyl groups and phenacyl groups which are substituted by one or more of substituents (b), of which 

35 the unsubstituted phenacyl group is preferred; 

alkoxycarbonylalkyi groups, such as the methoxycarbonylmethyl group; 

cyanoalkyi groups having from 1 to 6, preferably from 1 to 4, carbon atoms, in which the alkyl part may 
be as exemplified above in relation to R\ for example the 2-cyanoethyl and cyanomethyl groups; 

alkylthioalkyi groups in which each alkyl part has from 1 to 6. preferably from 1 to 4, carbon atoms, and 
40 may be as exemplified above in relation to R^ for example the methyl thiomethyl and ethylthiomethyl; 

arylthioalkyi groups in which the alkyl part has from 1 to 6, preferably from 1 to 4, carbon atoms, and 
may be as exemplified above in relation to R\ and the aryl part may be as defined and exemplified above in 
relation to R2, for example the phenylthiomethyl group; 

alkylsulphonyialkyl groups in which each alkyl part has from 1 to 6, preferably from 1 to 4, carbon atoms, 
45 and may be as exemplified above in relation to R^ and may be unsubstituted or substituted by one or more 
halogen atoms, for example the 2-(methanesulphonyl)ethyl or 2-(trifluorometh anesu I phenyl )ethyl groups; 

arylsulphonylalkyi groups in which the alkyl part has from 1 to 6, preferably from 1 to 4, carbon atoms, 
and may be as exemplified above in relation to R\ and the aryl part may be as defined and exemplified above 
in relation to R2, for example the 2-(benzenesulphonyl)ethyl and 2-(2-toluenesulphonyl)ethyl groups; 
50 aryl groups such as those exemplified above in relation to R^; 

aralkyi groups such as those examplified above in relation to R^. especially the benzyl, g-methoxybenzyl, 
B-nitrobenzyl and 4-acetoxy-3-methoxybenzyl groups, of which the benzyl group is preferred; 

groups of fonnula -SiR'^R'R' (in which R*', R» and R' are as defined above in relatton to R», R** and R^), 
such as those exemplified above in relation to R*; 
55 alkanoyloxyalkyi groups In which each of the alkanoyi and the alkyl parts has from 1 to 6 carbon atoms 

and may be as exemplified above in relation to R^ and R*. respectively, and preferably the alkanoyi part has 
from 1 to 5 carbon atoms and the alkyl part has from 1 to 4 carbon atoms and more preferably the alkanoyi 
part has from 2 to 5 carbon atonns and the alkyl part has 1 or 2 carbon atoms; examples of such alkanoyloxyalkyi 
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groups include the formyloxymethyl, acetoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl, 
valeryloxymethyt, isovaleryloxymentyl, hexanoyloxymethyl, 1-(formyloxy)ethyl, 1-(acetoxy)ethyl, 1-(propionyl- 
oxy)ethyl. 1-{butyryloxy)ethyl, 1-(pivaloyloxy)ethyl, 1-(valery1oxy)ethyl. 1-(isovaleryloxy)ethyl, l-(hexanoyloxy) 
ethyl, 2-(f6rTnyloxy)ethyL 2-(acetoxy)ethyl, 2-{proplonyloxy)ethyl, 2-(butyryloxy)ethyt, 2-(pivaloyloxy)ethy!, 2- 
5 (valeryloxy)ethyl, 2-(isovaleryloxy)ethyl, 2-(hexanoyloxy)ethyl, l-(formyloxy) propyl, l-(acetoxy) propyl, 1 -(pro- 
pi onyloxy) propyl, 1-(butyrytoxy)propyl, 1-(pivaloyloxy)propyl. l-(valeryloxy) propyl, 1-(isovaleryloxy)propyl, 
1-(hexanoyloxy)propyi, l-(acetoxy) butyl, 1-(propionyloxy)butyl, l-(butyryloxy) butyl, 1-(pivaloyloxy)butyl, 1- 
(acetoxy)pentyl, 1-(propionyloxy)pentyl, 1-(butyryloxy)pentyl, 1-(pivaloyloxy)pentyl and 1-(pivaloyloxy)hexyl 
groups, preferably the formyloxymethyl, acetoxymethyl, propionyloxymethyl. butyryloxymethyl, pivaloyloxy- 

10 methyl, 1-(fonmyloxy)ethyl, 1-(acetoxy)ethyl, 1-(propionyloxy)ethyl, 1-(butyryloxy)ethyl and 1-(pivaloyloxy)ethyl 
groups, and more preferably the acetoxymethyl. propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl, 1- 
(acetoxy)ethyl, 1-(propionyloxy)ethyl, 1-(butyryloxy)ethyl and 1-(pivaloyloxy)ethyl groups and most preferably 
the pivaloyloxymethyl and 1-<pivaloyloxy)ethyl groups; 

cydoalkanoyloxyalkyl groups in which the cycloalkyi part has 5 or 6 carbon atoms and the alkyi part has 

15 from 1 to 6 carbon atoms, each as exemplified above in relation to R^; preferably the aikyi part has from 1 to 
4 carbon atoms and more preferably 1 or 2 carbon atoms; examples of such cydoalkanoyloxyalkyl groups 
include the cyclopentanoyloxy methyl, cyclohexanoyloxymethyl, 1-(cyclopentanoyloxy)ethyl, 1-(cydohexanoyl- 
oxy)ethyl, 1-(cyclopentanoyloxy)propyl, 1-(cyclohexanoyloxy)propyl, 1 -(cyclopentanoyloxy) butyl and 1-(cyc- 
lohexanoyloxy) butyl, groups, preferably the cyclopentanoyloxymethyl. cyclohexanoyloxymethyl, 1-(cyclopen- 

20 tanoyloxy)ethyl, and 1-(cyclohexanoyloxy)ethyl groups; 

alkoxycarbonyloxyalkyi groups in which each of the alkoxy and the alkyI parts has from 1 to 6 carbon 
atoms as exemplified above in relation to substituents (b) and , respectively, and preferably each of the alkoxy 
and the alkyI parts has from 1 to 4 carbon atoms and more preferably the alkoxy part has from 1 to 4 carbon 
atoms and the alkyi part has 1 or 2 carbon atoms; examples of such alkoxycarbonyloxyalkyi groups include 

25 the methoxycarbonyloxymethyl, ethoxycarbonyloxymethyl, propoxycarbonyloxymethyl, isopropoxycarbonyl- 
oxymethyl, butoxycarbonyioxymethyl, Isobutoxycarbonyloxymethyl, pentyloxycarbonyloxymethyl, hexyloxy- 
carbonyloxymethyl, 1-(methoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)ethyl, 1-(propoxycarbonyloxy)ethyl, 
1-(isopropoxycarbonyloxy)ethyl, 1-(butoxycarbonyloxy)ethyl, 1-(isobutoxycarbonyloxy)ethyl, 1-(pentyloxycar- 
bonyloxy)ethyl, 1-(hexyloxycarbonyloxy)ethyl, 2-(methoxycarbonyloxy)ethyl, 2-(ethoxycarbonyloxy)ethyl, 2- 

30 (propoxycarbonyloxy)ethyl, 2-(isopropoxycarbonyIoxy)ethyl, 2-(butoxycarbonyloxy)ethyl, 2-(isobutoxycar- 
bonyloxy)ethyl, 2-(pentyloxycarbonyIoxy)ethyl, 2-(hexyloxycarbonyloxy)ethyl, 1-(methoxycarbonyloxy)propy}, 
1 -(ethoxycarb>onyloxy)propyl, 1 -(propoxycarbonyloxy) propyl , 1 -(isopropoxycarbonyloxy) propyl, 1 -(butoxycar- 
bonyloxy) propyl, 1 -(isobutoxycarbonyloxy)propyl, 1 -(pentyloxycarbonyloxy)propyl, 1 -(hexyloxycarbonyloxy) 
propyl, l-(methoxycarbonyloxy) butyl, 1-(ethoxycarbonyloxy)butyl. 1-(propoxycarbonyloxy)butyl, 1-(lsopropo- 

35 xycarbonyloxy)butyl, 1-(butoxycarbonyloxy)butyK 1-(isobutoxycarbonyloxy)butyl, 1-(methoxycarbonyloxy)pen- 
tyl, 1-(ethoxycarbonyloxy)pentyl, 1-(methoxycarbonyloxy)hexyl and 1-(ethoxycarbonyloxy)hexyl groups, pref- 
erably the methoxycarbonyloxymethyl, ethoxycarbonyloxymethyl, propoxycarbonyloxymethyl, isopropoxycar- 
bonyloxymethyl, butoxycarbonyioxymethyl, Isobutoxycarbonyloxymethyl, 1-(methoxycarbonyloxy)ethyl, 1- 
(ethoxycarbonyloxy)ethyl, 1-(propoxycarbonyloxy)ethyl, 1-(isopropoxycarbonyloxy)ethyl, 1-(butoxycarbonyl- 

40 oxy)ethyl, 1-(isobutoxycarbonyloxy)ethyl, 1-(methoxycart>onyloxy)propyl, l-(ethoxycarbonyloxy) propyl, 1- 
(propoxycarbonyloxy)propyl, 1-(isopropoxycarbonyloxy)propyl, 1-(butoxycarbonyloxy)propyl, 1-(isobutoxycar- 
bonyloxy)propyl, 1-(methoxycarbonyloxy)butyl, 1-(ethoxycarbonyloxy)butyl, 1-(propoxycarbonyloxy)butyl, 1- 
(isopropoxycarbonyloxy)butyl, l-(butoxycarbonyloxy) butyl, 1-(isobutoxycarbonyloxy)butyl, more preferably 
methoxycarbonyloxymethyl, ethoxycarbonyloxymethyl, propoxycarbonyloxymethyl, isopropoxycarfoonyloxy- 

45 methyl, butoxycarbonyioxymethyl, isobutoxycarbonyloxymethyl. 1-(methoxycarbonyloxy)ethyl, 1-<ethoxycar- 
bonyloxy)ethyl, 1-(propoxycarbonyloxy)ethyl. 1-(isopropoxycarbonyloxy)ethyl, 1 -(butoxycarbonyl- oxy)ethyl 
and 1-(lsobutoxycarbonyloxy)ethyl groups and most preferably the methoxycarbonyloxymethyl, ethoxycar- 
bonyloxymethyl. isopropoxycart>onyloxymethyl, 1-(methoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)ethyl and 
1 -(isopropoxycarbonyloxy )ethyl groups; 

50 cycioalkoxycarbonyloxyalkyt groups in which the cycloalkyi part has 5 or 6 carbon atoms and the alkyI 

part has from 1 to 6 carbon atoms, each as exemplified above in relation to R2; preferably the alkyI part has 
from 1 to 4 cartx)n atoms and more preferably 1 or 2 carbon atoms; examples of such cycloalkoxycarbonyloxyal- 
kyl groups include the cyclopentoxycarbonyloxymethyl, cyciohexyloxycarbonyloxymethyl, 1-(cyclopen- 
tyloxycarbonyloxy)ethyl, 1-(cyclohexyloxycarbonyloxy)ethyl, 1-(cyclopentyloxycarbonyioxy)propyl, 1-(cydohexyl- 
55 oxycarbonyloxy)propyl, 1-(cyclopentyloxycarbonyloxy)butyi and 1-(cyclohexyloxycarbonyloxy)butyl groups, 
preferably the cyclopentyloxycarbonyloxymethyl. cyclohexyloxycarbonyloxymethyi, 1-(cyclopentoxycarbony- 
loxy)ethyl and 1-<cydohexyloxycarl>onyloxy)ethyl groups; 

[5-<aryl- or alkyl-)-2-oxo-1,3-dioxolen-4-yl]methyl groups In which the alkyI part has from 1 to 6 carbon 
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atoms and may be as exemplified above in relation to and R2, and the aryl part is as defined and exemplified 
above in relation to (and is preferably a substituted or unsubstituted phenyl group); preferably the alkyt part 
has from 1 to 4 carbon atoms and more preferably 1 or 2 carbon atoms; examples of such [5-(aryl- or alkyl-)- 
2-oxo-1,3-dioxolen-4-yl]methyl groups include the (5-phenyl-2-oxo-1,3-dioxolen-4-yl)methyL [5-(4-methyl- 
5 phenyl)-2-oxo-1,3-dioxolen-4-yl]methyl, [5-<4-methoxyphenyl)-2-oxo-1,3-dioxolen-4^yl]methyl, [5-(4-chlofophenyl)- 
2-OXO-1 ,3-dioxolen-4-yl]methyl, [5-(4-fIuorophenyl)-2-oxo-1 ,3-dioxolen-4-yl]methyl, ( 5- methyl -2-oxo-1 ,3-dio- 
xolen-4-y1)methyl, (5-ethyl-2-oxo-1, 3-d ioxolen-4-yl)m ethyl. (5-propyi-2-oxo-1,3-dioxolen-4-yl)methyl. (5-isop- 
ropyl-2-oxo-1,3-dioxolen-4-yl)methyl and (5-butyl-2-oxo-1,3-dioxolen-4-yl)methyl groups, preferably the (5- 
phenyt-2-oxo-1 ,3-dioxolen-4-yl)methyl, (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl and (5-ethyl-2-oxo-1 .3-dio- 
10 xolen-4-yl)methyl groups and more preferably the (5-methyl-2-oxo-1,3-dioxolen-4-yl)nr>ethyl group; and 
phthalidyl groups. 
Preferred ester residues are. for example: 
Ci - C4 alkyi groups; 

phenyl, naphthyl and substituted phenyl groups having one ornriore, preferably from 1 to 3, methyl, ethyl 
15 methoxy. ethoxy, fluoro and chloro substituents. which, in the case of 2 or 3 substituents. may be the same or 
different; 

benzyl, diphenylmethyl and a- and p- naphthylmethyl groups, and substituted benzyl groups having one 
or more, preferably from 1 to 3, methyl, ethyl, methoxy, ethoxy, fluoro and chloro substituents, which, in the 
case of 2 or 3 substituents, may be the same or different; 
20 groups of fomiula SiR^R^R^ in which 1 , 2 or 3 of the groups represented by R<i, R« and R^ are the same 

or different and each represents an alkyI group having from 1 to 4 carbon atoms, and 2, 1 or 0 are phenyl groups; 

alkanoyloxyalkyi groups in which the alkanoyi group has from 1 to 5 carbon atoms and the alkyI group 
has from 1 to 4 carbon atoms; 

cycloalkanoyloxyalkyi groups in which the cycloalkyi part has 5 or 6 carbon atoms and the alky! part has 
25 from 1 to 4 carbon atoms; 

alkoxycarbonyloxyalkyi groups in which each of the alkoxy part and the alkyI part has from 1 to 4 carbon 

atoms; 

cycloalkoxycarbonyloxyalkyi groups in which the cycloalkyi part has 5 or 6 carbon atoms and the alkyI 
part has from 1 to 4 carbon atoms; 
30 [5-(phenyl or alkyl-)-2-oxo-1 ,3-dioxolen-4-yl]methyl groups in which the alkyI part has from 1 to 4 carbon 

atoms; and 

phthalidyl groups. 
More preferred ester residues are, for example, 
Ci - C4 alkyI groups; 
35 the benzyl group; 

alkanoyloxyalkyi groups in which the alkanoyi part has from 1 to 5 carbon atoms and the alkyI part has 
1 or 2 carbon atoms; 

cycloalkanoyloxyalkyi groups in which the cycloalkyi part has from 5 to 6 carbon atoms and the alkyI 
part has 1 or 2 carbon atoms; 
40 alkoxycarbonyloxyalkyi groups in which the alkoxy part has from 1 to 4 carbon atoms and the alkyI part 

has 1 or 2 carbon atoms; 

cycloalkoxycarbonyloxyalkyi groups in which the cycloalkyi part has 5 or 6 carbon atoms and the alkyI 
part has 1 or 2 carbon atoms; 

[5-{phenyl or alkyl-)-2-oxo-1.3-dioxolen-4-yl]methyl groups in which the alkyI part has 1 or 2 carbon 
45 atoms; and 

phthalidyl groups. 

The most preferred ester residues are. for example, the pivaloyloxymethyl, ethoxycarbonyloxymethyl, 1- 
(ethoxycarbonyloxy)ethyl, isopropoxycarbonyloxymethyl, (l-isopropoxycarbonyloxy)ethyl, (5-methyl-2-oxo-1, 
3-dioxolen-4-yl)methyl and phthalidyl groups. 
50 Examples of the groups and atoms which may form substituents (a) include: 

aryl groups, such as those exemplified above in relation to R2; 

heterocyclic groups having 5 or 6 ring atoms, of which from 1 to 4 are nitrogen and/or oxygen and/or 
sulphur hetero-atoms. as exemplified below; 

halogen atoms, alkoxy groups and alkoxycarbonyl groups, such as those exemplified above in relation 
55 to substituents (b); 

hydroxy groups, carboxy groups and amino groups; and 

acylamino groups. In which the acyl part is an alkanoyi group having from 1 to 6 carbon atoms or an 
arylcarbonyt group, where the aryl part is as defined above, of which the acyl part is as exemplified above in 
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relation to R^, e.g. a benzamido group, and preferably an alkanoylamino group having from 1 to 4 carbon atoms, 
and more preferably an acetamido or formamido group. 

Where substituent (a) is a heterocyclic group, this has 5 or 6 ring atoms, of which from 1 to 4 are nitrogen 
and/or oxygen and/or sulphur hetero-hetero-atoms. Where there are 4 hetero-atoms, we prefer that all 4 should 
be nitrogen atoms. Where there are 3 hetero-atoms, we prefer that at least one (more preferably 2) should be 
a nitrogen atom and one or two should be nitrogen, oxygen or sulphur atoms (and, where there are two, they 
may be the same or different). Where there are two hetero-atoms, these may be the same or different and they 
are selected from nitrogen, oxygen and sulphur atoms; however, more preferably one is a nitrogen atom or an 
oxygen atom and the other is a nitrogen, oxygen or sulphur atom. Examples of such heterocyclic groups include 
the pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, thiadlazolyl, triazolyl, tetrazolyl and pyridyl 
groups, of which the furyl, thienyl. imidazolyl, oxazolyl and thiazolyl groups are preferred, and the furyl and 
thienyt groups are more preferred. 

Preferably the benzene ring which bears the substituents represented by and R^ is at the 3- or 4- position 
of the benzyl group to which it attaches, more preferably at the 4-position, i.e. the preferred compounds have 
the formula (la): 



20 



25 



30 



35 




aa) 



R8 may represent a hydrogen atom, an alkyi group having from 1 to 6 carbon atoms (such as those exem- 
plified above) or an alkoxy group having from 1 to 6 carbon atoms or a halogen atom, both of which are as 
exemplified above in relation to the same groups or atom which may be represented by substituents (b). R® is 

40 preferably at the 6-position of the benzene ring. 

may represent a carboxy group or a tetrazol-5-yl group. When it represents a carboxy group, or when 
substituent (a) is a carboxy group, the resulting compounds may fonn salts or esters. There is no particular 
restriction on the nature of these salts or esters, provided that, where they are intended for therapeutic use, 
they are phamiaceutically acceptable. Where they are intended for non-therapeutic uses, e.g. as intenmediates 

45 in the preparation of other, and possibly more active, compounds, even this restriction does not apply. Examples 
of such salts include: salts with an alkali metal, such as sodium, potassium or lithium; salts with an alkaline 
earth metal, such as barium or calcium; salts with another metal, such as magnesium and aluminium; organic 
base salts, such as a salt with guanidine, triethylamine, dicyclohexylamine; and salts with a basic amino acid, 
such as lysine or arginine. Examples of ester groups may be as exemplified above in relation to R^. 

50 Preferably R^ represents a carboxy group or a tetrazol-5-yi group, and, where R^ represents a carboxy 

group, salts of these compounds are also preferred. R^ is preferably at the 2- or 3- position of the phenyl group, 
and more preferably at the 2-position. 

The compounds of the present invention necessarily contain at least one basic nitrogen atom in the 
imidazole ring and can therefore form acid addition salts. Examples of such acid addition salts include: addition 

55 salts with inorganic acids, such as hydrochloric acki, hydrobromic acid, sulphuric acid or phosphoric acid; and 
addition salts with organk: acids such as maleic acid, fumaric acid, tartaric acid or citric acid. 

Preferred classes of compounds of the present invention are those compounds of formula (I) and salts and 
esters thereof, in which: 
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Ri represents an alkyi group having from 2 to 5 carbon atonfis or an alkenyl group having from 3 to 5 carbon 
atoms; 

R2 and are the same or different and each represents: 

a hydrogen atom, 
5 an alkyI group having from 1 to 4 carbon atoms, 

an alkenyl group having from 3 to 5 cart>on atoms, 
a cycloalkyi group having 5 or 6 cartx)n atoms, 
a benzyl, naphthyl or phenyl group, or 

a substituted benzyl or phenyl group which is substituted by at least one of substituents (b'), defined 

10 below; 

substituents (b') are selected from methyl, ethyl, methoxy and ethoxy groups and fluorine and chlorine atoms; 
R4 represents: 

a hydrogen atom, 

an alkyI group having from 1 to 4 carbon atoms, 
15 an alkanoyi group having from 1 to 5 cartx)n atoms, 

a substituted alkanoyi group which has 2 or 3 carbon atoms and which is substituted by at least one 
substituent selected from fluorine and chlorine atoms and methoxy and ethoxy groups, 

an alkenoyl group having from 3 to 5 carbon atoms, 

a naphthoyi group, 
20 a benzoyl group, 

a substituted benzoyl group which is substituted by at least one of substituents (b'), defined below, 

an alkoxycarbonyl group having from 2 to 5 carbon atoms, 

a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group, 
a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group which 
25 is substituted by at least one substituent selected from chlorine and bromine atoms and methoxy groups, 

a group of formula -SiR'»R*>R^ in which 1 , 2 or 3 of the groups represented by R*. R'* and are the same 
or different and each represents an alkyI group having from 1 to 4 carbon atoms, and 2, 1 or 0 of the groups 
represented by R^, R^ and R^ are phenyl groups, 

a methoxymethyl, 2-methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy) methyl, 
30 benzyl, diphenylmethyl or naphthylmethyl group or a substituted benzyl group which is substituted by at least 
one of substituents (b'), defined below, or a pivaloyloxymethoxycarbonyl group; 
R5 represents a group of formula -COOR^ or a group of formula -CONR^R®, in which: 
R5a represents 

a hydrogen atom, 
35 an alkyI group having from 1 to 4 carbon atoms, 

a phenyl, naphthyl, benzyl, diphenylmethyl or naphthylmethyl group, 

a substituted phenyl or benzyl group which is substituted by at least one of substituents (b')> 
defined below, 

a group of formula -SiR^R^R^ in which R«, R'* and R= are as defined above, 
40 an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the alkyI 

part has from 1 to 4 carbon atoms, 

a cycloalkanoyloxyalkyi group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and the 
alkyI part has from 1 to 4 carbon atoms, 

an alkoxycarbonyloxyalkyi group, in which the alkoxy part has from 1 to 4 carbon atoms, and the 
45 alkyI part has from 1 to 4 carbon atoms. 

a cycloalkoxycart)onyloxyalkyl group, in which the cycloalkoxy part has 5 or6 cart>on atoms, and 
the alkyI part has from 1 to 4 carbon atoms. 

a [5-(phenyl- oralkyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group in which the alkyI part has from 1 to 
4 carbon atoms, or 
50 a phthalidyl group; 

R® and R^ are the same or different and each represents: 
a hydrogen atom, 

an alkyi group having from 1 to 4 carbon atoms, and 

a substituted alkyf group which has from 1 to 4 carbon atoms and which is substituted by at least 
55 one of substituents (a'), defined below; 

or RB and R^ together represent an unsubstituted aikylene group which has 4 or 5 carbon atoms or a 
substituted aikylene group which has 4 or 5 carbon atoms and which is substituted by at least one substituent 
selected from carboxy groups, methoxycarbonyl groups and ethoxycarbonyl groups; 
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substituents (a') are selected from phenyl groups, furyl groups, thienyl groups, fluorine atoms, chlorine atoms, 
hydroxy groups, methoxy groups, ethoxy groups, carboxy groups and alkoxycarbonyl groups having from 2 to 
5 carbon atoms; 

R« represents a hydrogen atom, an alky! group having from 1 to 4 carbon atoms, an alkoxy group having from 
5 1 to 4 carbon atoms, a fluorine atom, a chlorine atom or a bromine atom; 
represents a carboxy group or a tetrazol-5-yl group; and 
the benzene ring which bears the substituents represented by and R^ is at the 3- or 4- position of the benzyl 
group to which it is attached. 

More preferred classes of compounds of the present invention are those compounds of formula (I) and salts 
10 an esters thereof, in which: 

Ri represents an alkyi group having from 2 to 5 carbon atoms or an alkenyl group having from 3 to 5 carbon 
atoms; 

and R^ are the same or different and each represents: 
a hydrogen atom, 
15 an alky! group having from 1 to 4 carbon atoms, 

an alkenyl group having from 3 to 5 carbon atoms, 
a cydoalkyi group having 5 or 6 carbon atoms, or 
a benzyl or phenyl group; 
R* represents: 
20 a hydrogen atom, 

a methyl or ethyl group. 

an alkanoyi group having from 1 to 5 carbon atoms, 
an alkenoyi group having from 3 to 5 cart)on atoms, 
a benzoyl group, or 
25 an alkoxycarbonyi group having from 2 to 5 carbon atoms; 

R5 represents a group of formula -COOR^ or a group of formula -CONR^R®, in which: 
R5a represents 

a hydrogen atom, 

an alkyI group having from 1 to 4 carbon atoms, 
30 a benzyl group, 

an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the alkyI 
part is a methyl or ethyl group, 

a cydoalkanoyloxyalkyi group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and the 
alkyI part is a methyl or ethyl group, 
35 an alkoxycarbonyloxyalkyi group, in which the alkoxy part has from 1 to 4 carbon atoms, and the 

alkyI part is a methyl or ethyl group, 

a cycioalkoxycarbonyloxy alkyi group, in which the cycloalkoxy part has 5 or 6 carbon atoms, and 
the alkyI part is a methyl or ethyl group, 

a [5-( phenyl-, methyl- or ethyl-)-2-oxo-1 .3-dk>xolen-4-yl]methyl group, or 
40 a phthalidyl group; 

R« and R^ are the same or different and each represents: 
a hydrogen atom, 
a methyl group, 
an ethyl group, or 

45 a substituted methyl or ethyl group which is substituted by at least one substituent selected from 

cartx3xy groups, methoxycarbonyl groups and ethoxycart>onyl groups; 

or R« and R^ together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or a 

substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one substituent 

selected from carboxy groups, methoxycarbonyl groups and ethoxycarbonyl groups; 
so R® represents a hydrogen atom, or it represents a methyl group, an ethyl group, a methoxy group, an ethoxy 

group, a fluorine atom or a chlorine atom on the 6- position of the benzene ring; 

R7 represents a carboxy group or a tetrazol-5-yl group at the 2- or 3- positton of the benzene ring; and the ben- 
zene ring which bears the substituents represented by R^ and R^ is at the 4-positk)n of the benzyl group to 
which it is attached. 

55 still more preferred classes of compounds of the present inventton are those compounds of formula (I) and 

salts and esters thereof, in which: 

R^ represents an alkyI group having from 2 to 5 carbon atoms; 

R2 and R^ are the same or different and each represents a hydrogen atom or an alkyI group having from 1 to 
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4 carbon atoms; 

R* represents a hydrogen atom, a methyl group, an ethyl group or an alkanoyi group having from 1 to 5 carbon 
atoms; 

R5 represents a group of formula -COOR^a or a group of formula -CONRSR^, in which: 
5 R^ represents 

a hydrogen atom, 

a methyl, ethyl or benzyl group, 

an alkanoyloxymethyl group, in which the alkanoyi part has from 1 to 5 carbon atoms, 
a 1-(alkanoyloxy)ethyl group, in which the alkanoyi part has from 1 to 5 carbon atoms, 
10 an alkoxycarbonyloxymethyl group, in which the alkoxy part has from 1 to 4 carbon atoms, 

a 1-(alkoxycarbonyloxy)ethyl group. In which the alkoxy part has from 1 to 4 carbon atoms, 
a [5-(phenyl- or methyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group, or 
a phthatidyl group; 

R8 and R^ are the same or different and each represents a hydrogen atom, a methyl group, an ethyl 
15 group, a methoxycarbonylmethyl group, an ethoxycartxinylmethyl group or a carboxymethyl group; 

or and together represent a tetramethylene, pentamethytene, 1-carboxytetra methylene or 1-car- 
boxypentamethylene group; 

R« represents a hydrogen atom, or It represents a methyl group, an methoxy group, a fluorine atom or a chlorine 
atom at the 6-position of the benzene ring; 
20 P7 represents a carboxy group or a tetrazol-5-yl group at the 2-posltlon of the benzene ring; and 

the benzene ring which bears the substituents represented by R« and R^ Is at the 4-posltion of the benzyl group 
to which it is attached. 

Even more preferred classes of compounds of the present lnventk>n are those compounds of formula (I) 
and salts and esters thereof. In which: 
25 either 

R^ represents an ethyl, propyl or butyl group; 

R2 and R^ are the same or different and each represents a hydrogen atom or a methyl group; 
R* represents a hydrogen atom or a methyl group; 

Rs represents a group of fonnula -COOR^, in which R^ represents a hydrogen atom, a pivaloyloxymethyl 
30 group, an ethoxycarbonyloxymethyl group, a 1-(ethoxycarbonyloxy)ethyl group, an isopropoxycar- 
bonyloxymethyl group, a 1-(isopropoxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 
group, or a phthalidyl group; 
R6 represents a hydrogen atom; 

R^ represents a carboxy group or a tetrazol-5-yl group at the 2-positlon of the benzene ring; and 
35 the benzene ring which bears the substituents represented by R« and R^ is at the 4-positlon of the benzyl group 
to which it is attached, 
or 

R^ represents an ethyl, propyl or butyl group; 
R2 represents an isopropyl group or a t-butyl group; 
40 R3 represents a hydrogen atom; 

R* represents a hydrogen atom or a methyl group; 

R5 represents a group of formula -CONRW, in which R^ and R« are the same or different and each represents 
a hydrogen atom, a methyl group, methoxycarbonylmethyl, ethoxycarbonylmethyl groups, and carboxymethyl 
groups; 

45 R« represents a hydrogen atom; 

R^ represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R« and R^ is at the 4-position of the benzyl group 

to which it is attached. 

The nx)st prefenred classes of compounds of the present Invention are those compounds of formula (I) and 
50 salts and esters thereof, in which: 

R^ represents an ethyl, propyl or butyl group; 

R2 and R^ both represent methyl groups; 

R^ represents a hydrogen atom or a methyl group; 

R6 represents a group of fomriula -COOR««. in which R^ represents a hydrogen atom, a pivaloyloxymethyl 
55 group, an ethoxycarbonyloxymethyl group, a 1-(ethoxycarbonyloxy)ethyl group, an Isopropoxycar- 
t)onyloxymethyl group, a 1-(isopropoxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 
group, or a phthalidyl group; 
R« represents a hydrogen atom; 
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represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 
the benzene ring which bears the substituents represented by and is at the 4-position of the benzyl group 
to which it is attached. 

The compounds of the present invention may contain one or more asymmetric carbon atoms in their 
5 molecules, and can thus form optical isomers. Although these are all represented herein by a single molecular 
fonnula, the present invention Includes both the individual, isolated isomers and mixtures. Including racemates 
thereof. Where stereospeclflc synthesis techniques are employed or optically active compounds are employed 
as starting materials, individual isomers may be prepared directly; on the other hand, if a mixture of isomers is 
prepared, the individual isomers may be obtained by conventional resolution techniques. 
10 Specific examples of individual compounds of the present invention are shown in the following formulae 

(1-1), (1-2). (1-3). (1-4), (1-5) and (1-6): 



IS 



20 



25 




{I'D 



35 



40 



45 




(1-2) 



50 



15 



5 



10 



15 



20 



25 



30 



35 



50 



55 




16 




In these formulae, the meanings of the various substituent groups are as given in the following Tables 1 
to 6. in whfch Table 1 relates to formula (1-1). Table 2 relates to formula (1-2). Table 3 relates to formula (1-3) 
and so on. In the Tables, the following abbreviations are used: 
Ac acetyl 





Boz 


benzoyl 




Bu 


butyl 


25 


IBu 


Isobutyl 




tBu 


t-butyl 




Bug 


butoxy carbon yl 




iBuc 


isobutoxycarbonyl 




Bz 


benzyl 


30 


Et 


ethyl 




Etc 


ethoxycarbonyl 




Fo 


formyl 




Fu 


2-furyl 




cHx 


cyclohexyl 


35 


Im 


4-imldazolyl 




Me 


methyl 




Mec 


methoxycarbonyl 




Mod 


(5Hmethyl-2-oxo-1,3-dioxolen-4-yl)methyl 




Ph 


phenyl 


40 


Phth 


phthalldyl 




Piv 


prvaloyi 




Pn 


pentyl 




cPn 


cydopentyl 




iPn 


isopentyl 


45 


Pr 


propyl 




IPr 


Isopropyl 




iPrc 


isopropoxycarbonyl 




Prn 


propionyl 




Tz 


tetrazol-5-yl 


50 


Th 


2-thienyl 



55 
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Table 1 

5 



10 


Cpd. 
No. 




r2 








R^ 


R 




1-1 


Pr 


H 


H 


H 


H 


H 


H 


15 


1-2 


Bu 


H 


H 


H 


H 


H 


H 




1-3 


-CH=CH-St 


H 


H 


H 


H 


H 


H 




1-4 


Pn 


H 


H 


H 


H 


H 


H 


20 


1-5 


Bu 


H 


H 


H 


Me 


H 


H 




1-6 


Bu 


H 


H 


H 


Et 


H 


H 




1-7 


Bu 


H 


H 


H 


Bu 


H 


H 




1-8 


Bu 


H 


H 


H 


Bz 


H 


H 


25 


1-9 


Bu 


H 


H 


Me 


H 


H 


H 




1-10 


Bu 


H 


H 


Et 


H 


H 


H 




1-11 


Bu 


H 


H 


Fo 


H 


H 


H 


30 


1-12 


Bu 


H 


H 


Ac 


H 


H 


H 




1-13 


Bu 


H 


H 


Boz 


H 


H 


H 




1«14 


Bu 


H 


H 


Me 


Et 


H 


H 




1-15 


Bu 


H 


H 


Me 


PivOCH^ - 


H 


H 


35 


1-16 


Bu 


H 


H 


H 


H 


CI 


H 




1-17 


Bu 


H 


H 


H 


Et 


CI 


H 




1-18 


Bu 


H 


H 


H 


H 


OMe 


H 


40 


1-19 


Bu 


H 


H 


H 


Et 


OMe 


H 




1-20 


3u 


H 


H 


H 


H 


OEt 


H 




1-21 


3u 


H 


H 


H 


Et 


OEt 


H 




1-22 


Bu 


H 


H 


H 


Mod 


H 


H 


45 


1-23 


Bu 


H 


H 


K 


EtcOCH^ - 


H 


H 




1-24 


Bu 


H 


H 


H 


1- (EtcO) Et 


H 


H 




1-25 


Bu 


Me 


H 


H 


H 


H 


H 


SO 


1-26 


Bu 


Me 


H 


H 


Et 


H 


H 




1-27 


Bu 


Me 


H 


H 


PivOCH - 


H 


H 



7a 
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Table 1 iconz. ) 



20 



25 



30 



45 



50 



Cpd. 
No. 




r2 




R^ 


^5a 




R 


1-28 


Bu 


Me 


H 


H 


Mod 


H 


H 


1-29 


Bu 


Me 


H 


Ac 


H 


H 


H 


1-30 


Bu 


Me 


H 


Ac 


Et 


H 


H 


1-31 


Bu 


Me 


Me 


H 


H 


H 


H 


1-32 


Bu 


Me 


Me 


H 


Et 


H 


H 


1-33 


Bu 


Me 


Me 


H 


Bu 


H 


H 


1-34 


Bu 


Me 


Me 


H 


Me 


H 


H 


1-35 


Bu 


Me 


Me 


H 


PivOCH2- 


H 


H 


1-36 


Bu 


Me 


Me 


H 


Mod 


H 


H 


1-37 


Bu 


Me 


Me 


Me 


H 


H 


H 


1-38 


Bu 


Me 


Me 


Me 


Et 


H 


H 


1-39 


Bu 


Me 


Me 


Fo 


H 


H 


H 


1-40 


Bu 


Me 


Me 


Fo 


Et 


H 


H 


1-41 


Bu 


Me 


Me 


Ac 


H 


H 


H 


1-42 


Bu 


Me 


Me 


Ac 


Et 


H 


H 


1-43 


Bu 


Me 


Me 


Boz 


H 


H 


H 


1-44 


Bu 


Me 


Me 


BOZ 


Et 


H 


H 


1-45 


Bu 


Me 


Me 


H 


H 


CI 


H 


1-46 


Bu 


Me 


Me 


H 


Et 


CI 


H 


1-47 


Bu 


Me 


Me 


H 


H 


OMe 


H 


1-48 


Bu 


Me 


Me 


H 


Et 


OMe 


H 


1-49 


Pr 


Me 


Me 


H 


H 


H 


H 


1-50 


Pr 


Me 


Me 


H 


Et 


H 


H 


1-51 


Pr 


Me 


Me 


Ac 


Et 


H 


H 


1-52 


Pr 


Me 


Me 


H 


H 


OMe 


H 


1-53 


Pr 


Me 


Me 


H 


Et 


OMe 


H 


1-54 


Pn 


Me 


Me 


H 


H 


H 


H 



7a 



Id 



15 



30 



40 



45 



No. 
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Table 1 (cont . ) 



1-55 


Pn 


Me 


Me 


H 


Et 


H 


H 


1-56 


EC 


Me 


H 


H 


H 


H 


H 


1-57 


Et 


Me 


H 


H 


Et 


H 


H 


1-58 


Et 


Me 


H 


H 


PivOCH^ - 


H 


H 


1-59 


Et 


Me 


H 


H 


Mod 


H 


H 


1-60 


Et 


Me 


H 


H 


EtcOCH^- 


H 


H 


1-61 


Et 


Me 


H 


H 


1- (EtcO) Et 


H 


H 


1-62 


Bu 


Et 


H 


H 


H 


H 


H 


1-63 


Bu 


Et 


H 


H 


Et 


H 


H 


1-64 


Bu 


Et 


H 


H 


H 


CI 


H 


1-65 


Bu 


Et 


H 


H 


Et 


CI 


H 


1-66 


Bu 


Et 


H 


H 


H 


OMe 


H 


1-67 


Bu 


Et 


H 


H 


Et 


OMe 


H 


1-68 


Bu 


iPr 


H 


H 


H 


H 


H 


1-69 


Bu 


iPr 


H 


H 


Et 


H 


H 


1-70 


Bu 


iPr 


H 


H 


H 


CI 


H 


1-71 


Bu 


iPr 


H 


H 


Et 


CI 


H 


1-72 


Bu 


iPr 


H 


H 


H 


OMe 


H 


1-73 


Bu 


iPr 


H 


H 


Et 


OMe 


H 


1-74 


Bu 


tBu 


H 


H 


H 


H 


H 


1-75 


Bu 


ILBu 


H 


H 


Et 


H 


H 


1-76 


Bu 


tBu 


H 


H 


H 


CI 


H 


1-77 


Bu 


tBu 


H 


H 


Et 


CI 


H 


1-78 


Bu 


t,Bu 


H 


H 


H 


OMe 


H 


1-79 


Bu 


tBu 


H 


H 


Et 


OMe 


H 


1-80 


Bu 


Ph 


H 


H 


H 


H 


H 


1-81 


Bu 


Ph 


H 


H 


Et 


H 


H 
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Table 1 (cont.] 

5 



10 


Cpd . 
No . 


„1 
R 


„2 

R 


p3 
R 


K 


K 


r6 






1-82 


Bu 


Et 


Me 


H 




TJ 

n 


TJ 
11 


15 


1-83 


Bu 


Et 


Me 


H 


Et 


TT 

ri 


TJ 

n. 




1-84 


Bu 


Et 


Et 


H 


H 


TT 

rl 


rl 




1-85 


Bu 


Et 


Et 


H 


Et 


ti 


IT 
Xl 




1-86 


BU 


OC. 




tj 
n 


n 


CI 


H 


20 


1-87 


Bu 


Et 


Et 


H 


bit 




n 




1-88 


Bu 


Et 


Et 


H 


H 




u 
n 




1-89 


Bu 


Et 


Et 


H 


Et 




ti 
n 


25 


1-90 


Bu 


Pr 


H 


H 


n 


TI 

rl 


n 




1-91 


Bu 


Pr 


H 


H 


Et 


TJ 


ij 
n 




1*92 


Pr 


Pr 


H 


H 


H 


rl 


■LI 

n 




1-93 


Pr 


Pr 


H 


H 


Et 


H 


TT 

rl 


30 


1-94 


Bu 


H 


H 


H 


Me 


rl 


t- nil 




1-95 


Bu 


H 


H 


H 


E»t 


rl 


t Bu 




X - 96 


Bu 


H 


H 


TT 

H 


rr 
ti 


n 


tBu 


35 


1-97 


Bu 


H 


H 


H 


Pxv\jCH2 ~ 


u 

n. 


L. IjU. 




1-98 


Bu 


H 


H 


H 


PivOCH^- 


H 


H 




1-99 


Bu 


H 


H 


Me 


Me 


H 


^BU 




1-100 


Pr 


H 


H 


H 


Et 


H 


H 


40 


1-101 


Pr 


H 


H 


H 


Bu 


H 


H 




1-102 


Pr 


H 


H 


H 


PivOCH^- 


H 


H 




1-103 


Pr 


H 


H 


H 


Mod 


H 


H 


45 


1-104 


Pr 


H 


H 


H 


H 


CI 


H 


1-105 


Pr 


H 


H 


H 


Et 


CI 


H 




1-106 


Pr 


H 


H 


H 


H 


OMe 


H 




1-107 


Pr 


H 


H 


H 


Et 


OMe 


H 


50 


1-108 


Pr 


Me 


Me 


H 


H 


CI 


H 



55 
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Table 1 (cont . ) 

5 



10 


Cod . 
No . 


r1 


r2 


r3 




j^5a 


r6 






1-109 


Pr 


Me 


Me 


}l 


Et 


CI 


H 


15 


1-110 


Pr 


Me 


Me 




n 






1-111 


Pr 


Me 


Me 




H 




Bu 




1 - 112 


Pr 


Me 


Me 








£r X V W^Xl^ 




1-113 


Bu 


Me 


Me 


}{ 




n 




20 


1-114 


Bu 


Me 


Me 


n 


jj 




Bu 




1 - 115 


Bu 


Me 


Me 


}{ 


n 




PivOCH2 




1 - 116 


Bu 




Me 


Mec 


n 




pj 


25 


1-117 


Bu 


Me 


Me 


Etc 


H 


H 


H 


1 - 118 


Bu 


Me 


Me 


11 


Et 




tBu 






Pr 








Et 




tBu 




1 - 120 


Bu 


Me 


Me 


n 


H 


F 


H 


30 


1 - 12 1 


Bu 




H 


Me 


Me 


H 






1 - 122 


Bu 


Me 


Me 


H 




CI 


^Bu 




1 - 12 3 


Bu 


Me 


Me 




Et 


CI 


tBu 




1 - 12 4 


BU 


Me 


Me 


H 


u 
n 


UMe 


t.Bu 


35 


1 - Iz b 


Bu 


Me 


Me 


rl 


hC 


UMe 


tBu 




1-126 


Pr 


Me 


Me 


H 


H 


CI 


tBu 




1-127 


Pr 


Me 


Me 


H 


Bt 


CI 


tBu 




1-128 


Pr 


Me 


Me 


H 


H 


OMe 


tBu 


40 


















1-129 


Pr 


Me 


Me 


H 


Et 


OMe 


tiBu 




1-130 


Et 


Me 


Me 


H 


Et 


H 


^Bu 




1-131 


Et 


Me 


Me 


H 


Et 


H 


H 


45 


1-132 


Et 


Me 


Me 


H 


H 


H 


H 




1-133 


Pr 


Me 


H 


H 


PivOCH2 - 


H 


H 




1-134 


Pr 


Me 


n 


H 


Mod 


H 


H 




1-135 


Pr 


Me 


H 


H 


EtcOCH^- 


H 


H 


SO 


1-136 


Pr 


Me 


H 


H 


1- (EtcO) Et 


H 


H 
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5 








Table 


1 


(cont . ) 








Cpd . 


r,l 

R 


2 

R 


3 


4 
R^ 


R^^ 


R^ 


R 




No. 
















10 




















1-137 


Pr 


Me 


H 


H 


Phth 


H 


H 




1-138 


Et 


H 


H 


H 


H 


H 


H 


15 


1-139 


Et 


H 


H 


H 


PivOCH2 - 


H 


H 




1-140 


Et 


H 


H 


H 


Mod 


H 


H 




1-141 


Et 


H 


H 


H 


EtcOCH^- 


H 


H 


20 


1-142 


Et 


H 


H 


H 


1- (EtcO)Et 


H 


H 


1-143 


Et 


H 


H 


H 


Phth 


H 


H 



7a 



25 



30 



35 



40 



45 



50 
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Table 2 



No. 



15 



35 



2-1 


Pr 


Me 


Me 


H 


H 


H 


2-Tz 


2-2 


Bu 


Me 


Me 


H 


H 


H 


2-Tz 


2-3 


Pn 


Me 


Me 


H 


H 


H 


2-Tz 


2-4 


-CH«CH-Et 


Me 


Me 


H 


H 


H 


2-Tz 


2-5 


Pr 


Me 


Me 


Me 


H 


H 


2-Tz 


2-6 


Bu 


Me 


Me 


Me 


H 


H 


2-Tz 


2-7 


Pr 


Me 


Me 


H 


Et 


H 


2-Tz 


2-8 


Bu 


Me 


Me 


H 


Et 


H 


2-Tz 


2-9 


Pr 


Me 


Me 


H 


Me 


H 


2-Tz 


2-10 


Bu 


Me 


Me 


H 


Me 


H 


2-Tz 


2-11 


Pr 


Me 


Me 


Me 


Me 


H 


2-Tz 


2-12 


Bu 


Me 


Me 


Me 


Me 


H 


2-Tz 


2-13 


Pr 


Me 


Me 


Me 


Et 


H 


2-Tz 


2-14 


Bu 


Me 


Me 


Me 


Et 


H 


2-Tz 


2-15 


Pr 


Me 


Me 


H 


PivOCH^ - 


H 


2-Tz 


2-16 


Bu 


Me 


Me 


H 


PivOCH^ - 


H 


2-Tz 


2-17 


Pr 


Me 


Me 


H 


Mod 


H 


2-Tz 


2-18 


Bu 


Me 


Me 


H 


Mod 


K 


2-T2 


2-19 


Pr 


Me 


Me 


H 


EtcOCH^- 


H 


2-Tz 


2-20 


Bu 


Me 


Me 


H 


EtcOCH^- 


H 


2-Tz 


2-21 


Pr 


Me 


Me 


H 


iPrcOCH^ - 


H 


2-Tz 


2-22 


Bu 


Me 


Me 


H 


iPrcOCH^ - 


H 


2-Tz 


2-23 


Pr 


Me 


Me 


H 


1- (EtcO) Et 


H 


2-Tz 


2-24 


Bu 


Me 


Me 


H 


1- (EtcO) Et 


H 


2-Tz 


2-25 


Pr 


Me 


Me 


H 


1- (iPrcO) Et 


H 


- X Z 


2-26 


Bu 


Me 


Me 


H 


1- (iPrcO) Et 


H 


2-Tz 


2-27 


Pr 


Me 


Me 


Me 


EtcOCH2- 


H 


2-Tz 


2-28 


Bu 


Me 


Me 


Me 


EtcOCH^- 


H 


2-Tz 



55 
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Table 2 (rnri^ , ) 



10 


Cpd. 
No . 


,,1 
R 


2 


r"* 




R^^ 


R^ 


R^ 




2-29 


Pr 


Me 


Me 


Me 


iPrcOCH^ - 


H 


2-Tz 


15 


2-30 


Bu 


Me 


Me 


Me 


iPrcOCH^ - 


H 


2-Tz 




2-31 


Pr 


Me 


Me 


Me 


PivOCH2- 


H 


2 -Tz 




2-32 


Bu 


Me 


Me 


Me 


PivOCH^- 


H 


2-Tz 




2-33 


Pr 


Me 


Me 


H 


H 


6-Cl 


2-Tz 


2-34 


Bu 


Me 


Me 


H 


H 


6-Cl 


2-Tz 




2-35 


Pr 


Me 


Me 


H 


H 


6-OMe 


2-Tz 




2-36 


Bu 


Me 


Me 


H 


H 


6-OMe 


2-Tz 


25 


2 - 37 


Pr 


Me 


Et 


H 


H 


H 


2-Tz 




2-38 


Bu 


Me 


Et 


H 


H 


H 


2-Tz 




2-39 


Pr 


Et 


Et 


H 


H 


H 


2-Tz 




2-40 


Bu 


Et 


Et 


H 


H 


H 


2-Tz 


30 


2-41 


Pr 


Me 


Me 


H 


Bz 


H 


2-Tz 




2-42 


Pr 


Me 


Me 


H 


Bu 


H 


2-Tz 




2-43 


Bu 


Me 


Me 


H 


Bz 


H 


2-Tz 




2-44 


Bu 


Me 


Me 


H 


Bu 


H 


2-Tz 


35 


2-45 


Pr 


Et 


Et 


H 


Et 


H 


2-Tz 




2-46 


Pr 


Me 


Me 


H 


H 


H 


3 -Tz 




2-47 


Pr 


Me 


Me 


H 


H 


H 


4-Tz 


40 


2-48 


Pr 


Me 


Me 


H 


(4-OAc) - 


















- (3-OMe) Bz 


H 


2-Tz 




2-49 


Pr 


Me 


Me 


H 


Fo 


H 


2-Tz 




2-50 


Pr 


Me 


Me 


H 


Ac 


H 


2-Tz 


45 


2-51 


Pr 


Me 


Me 


H 


H 


6-Cl 


3-Tz 




2-52 


Bu 


Me 


Me 


H 


H 


6-Cl 


3-Tz 




2-53 


Pr 


Me 


Me 


H 


H 


6-OMe 


3 - Tz 




2-54 


Bu 


Me 


Me 


H 


H 


6-OMe 


3-Tz 


50 


2-55 


Pr 


Me 


Et 


H 


H 


H 


3-Tz 



25 
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5 








Table 


2 


(cont . ) 








Cpd. 








R^ 


r5^ 


r^ 


r^ 




No. 
















10 




















2-56 


Bu 


Me 


Et 


H 


H 


H 


3 -Tz 




2-57 


Pr 


Et 


Et 


H 


H 


H 


3 -Tz 


15 


2-58 


Bu 


Et 


Et 


H 


H 


H 


3 -Tz 




2-59 


Pr 


Me 


Me 


Me 


Et 


H 


3 -Tz 




2-60 


Pr 


Me 


Me 


Me 


H 


H 


3 -Tz 




2-61 


Bu 


Me 


Me 


Me 


Et 


H 


3 -Tz 


20 


2-62 


Bu 


Me 


Me 


Me 


H 


H 


3-Tz 




2-63 


Pr 


Et 


Et 


H 


Et 


H 


3 - Tz 




2 - 64 


P-r 

XT X. 


Mo 

i*ie 


CiL, 


Ma 

lyie 


rl 


rr 

rl 


2 - Tz 


25 


2-65 


Pr 


Me 


Me 


H 


Phth 


H 


2 - Tz 




2-66 


Pr 


Me 


Me 


Me 


Mod 


H 


2-T2 




2-67 


Bu 


Me 


Me 


Me 


Mod 


H 


2-Tz 




2-68 


Et 


Me 


Me 


H 


H 


H 


2 -Tz 


30 


2-69 


Et 


Me 


Me 


H 


PivOCH2 - 


^ 


2 - Tz 




2-70 


Et 


Me 


Me 


H 


EtcOCHj- 


H 


2-T2 




2-71 


Et 


Me 


Me 


H 


iPrcOCH^ - 


H 


2-Tz 




2-72 


Et 


Me 


Me 


H 


Et 


H 


2-Tz 


35 




















2-73 


Et 


Me 


Me 


H 


Mod 


H 


2-Tz 




2-74 


Et 


Me 


Me 


H 


Phth 


H 


2-Tz 




2-75 


Et 


Me 


Me 


Me 


H 


H 


2-Tz 


40 


2-76 


Et 


Me 


Me 


Me 


PivOCH^ - 


H 


2-Tz 




2-77 


Et 


Me 


Me 


Me 


Mod 


H 


2-Tz 



45 



50 



55 
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Table 3 

5 



10 



15 



20 



25 



30 



35 



50 





K 


o2 


o3 


R 




J J. 


Pr 


Me 


Me 


H 


PivOCH^- 




Pr 


Me 


Me 


H 


ACOCH2 ■ 




Pr 


Me 


Me 


H 


1- (PivO) Et 




Pr* 


Me 


Me 


H 


1- (AcO) Et 


-3 D 




Me 


Me 


H 


c PnCO . OCH^ - 


o " b 


Pr 


Me 


Me 


H 


£lHxC0.0CH2- 


3-7 


pr 


Me 


Me 


H 


MecOCH^- 


"A - 

-5 O 


pr 


Me 


Me 


H 


1- (MecO) Et 


J - y 


Pr 


Me 


Me 


H 


EtcOCH2- 


J - X u 


Pr 


Me 


Me 


H 


1- (EtcO) Et 


-J J. X 


pr 


Me 


Me 


H 


1- (EtcO) -2-MePr 


J J. z 


Pr 


Me 


Me 


H 


1- (EtcO) Pr 


- 1 "3 
J * X J 


Pr 


Me 


Me 


H 


iPrcOCH^- 


- 1 A 


pr 


Me 


Me 


H 


1- (iPrcO) Et 


J - 1 b 


Pr 


Me 


Me 


H 


1- (iPrcO) -2-MePr 


J - ± b 


Pr 


Me 


Me 


H 


1- ( iPrcO) Pr 




fr 


Me 


Me 


H 


c PnO . CO . OCH2 - 


3-18 


Pr 


Me 


Me 


H 




3-19 


Pr 


Me 


Me 


H 


BucOCH^ - 


3-20 


Pr 


Me 


Me 


H 


1- (BucO) Et 


3-21 


Pr 


Me 


Me 


H 


iBucOCH^ - 


3-22 


Pr 


Me 


Me 


H 


1- (iBucO) Et 


3-23 


Pr 


Me 


Me 


H 


1- (sPnO.CO.O) Et 


3-24 


Pr 


Me 


Me 


H 


1- (^HxO.CO.O) Et 


3-25 


Pr 


Me 


Me 


H 


Mod 


3-26 


Pr 


Me 


Me 


H 


Phth 


3-27 


Bu 


Et 


Et 


H 


PivOCH2- 


3-28 


Bu 


Me 


Me 


H 


AcOCH^ - 
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Table 3 fconr , ) 



5 



10 


Cpd. 
No. 




r2 






R^^ 




3-29 


Bu 


Me 


Me 


H 


1 - ( PivO) Et 


15 


3-30 


Bu 


Mg 


Me 


H 


1 - (AcO) Et 


3-31 


Bu 


Me 


Me 


H 


£PnCO . OCH2 - 




3-32 


Bu 


Me 


Me 


H 


cHxCO . OCH2 ~ 




3-33 


Bu 


Me 


Me 


H 


MecOCH^ - 


20 


3-34 


Bu 


Me 


Me 


H 


1 - (MecO) Et 




3-35 


Bu 


Me 


Me 


H 


EtcOCH^ - 




3-36 


Bu 


Me 


Me 


H 


1 - (EtcO) Et 




3-37 


Bu 


Me 


Me 


H 


1- (EtcO) -2-MePr 


25 


3-38 


Bu 


Me 


Me 


H 


1- (EtcO) Pr 




3-39 


Bu 


Me 


Me 


H 


iPrcOCH - 




3-40 


Bu 


Me 


Me 


H 


1 - ( iPrcQ ) Ft 


30 


3-41 


Bu 


Me 


Me 


H 




3-42 


Bu 


Me 


Me 


H 


1 - (iPrcO) Pr 




3-43 


Bu 


Me 


Me 


H 


cPnO.CO.OCH - 
2 




3-44 


Bu 


Me 


Me 


H 


cHxO - CO . OCH2 - 


35 


3-45 


Bu 


Me 


Me 


H 


aucOCH^ - 

2 




3-46 


Bu 


Me 


Me 


H 


1- (BucO) Et 




3-47 


Bu 


Me 


Me 


H 


iBucOCH^ - 




3-48 


Bu 


Me 


Me 


H 


1- (iBucO) Et 


40 


3-49 


Bu 


Me 


Me 


H 


1- CcPnO.CO.O) Et 




3-50 


Bu 


Me 


Me 


H 


1- CcHxO.CO.O) Et 




3-51 


Bu 


Et 


Et 


H 


Mod 


45 


3-52 


Bu 


Me 


Me 


H 


Phth 


3-53 


Pr 


Me 


Me 


Me 


PivOCH2 - 




3-54 


Pr 


Me 


Me 


Me 


AcOCH^ - 




3-55 


Pr 


Me 


Me 


Me 


1- (PivO) Et 


50 


3-56 


Pr 


Me 


Me 


Me 


1- (AcO)Et 
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Table 3 frr>nf_. ) 

5 

Cpd. r2 r3 

No. 

10 





3-57 


Pr 


Me 


Me 


Me 


^PnCO . OCH^ - 




3-58 


Pr 


Me 


Me 


Me 


cHxCO . OCH^ - 


15 


3-59 


Pr 


Me 


Me 


Me 


MecOCH^ - 




3-60 


Pr 


Me 


Me 


Me 


1- (MecO) Et 




3-61 


Pr 


Me 


Me 


Me 


EtcOCH^ - 


20 


3-62 


Pr 


Me 


Me 


Me 


1 - (EtcO) Et- 




3-63 


Pr 


Me 


Me 


Me 


1- (EtcO) -2-MePr 




3-64 


Pr 


Me 


Me 


Me 


1 - (EtcO) Pr 




3-65 


Pr 


Me 


Me 


Me 


iPrcOCH^ - 


25 


3-66 


Pr 


Me 


Me 


Me 


1 - ( iPrcO ) Et 




3-67 


Pr 


Me 


Me 


Me 


1- (iPrcO) -2-MePr 




3-68 


Pr 


Me 


Me 


Me 


1- (iPrcO) Pr 


30 


3-69 


Pr 


Me 


Me 


Me 


cPnO . CO . OCH^ - 




3-70 


Pr 


Me 


Me 


Me 


cHxO . CO . OCH2 - 




3-71 


Pr 


Me 


Me 


Me 


BucOCH^- 




3-72 


Pr 


Me 


Me 


Me 


1- (BucO)Et 


35 


3-73 


Pr 


Me 


Me 


Me 


iBucOCH2 ■ 




3-74 


Pr 


Me 


Me 


Me 


1- (iBucO) Et 




3-75 


Pr 


Me 


Me 


Me 


1- (sPnO.CO.O) Et 


40 


3-76 


Pr 


Me 


Me 


Me 


1- (fiHxO.CO.O) Et 




3-77 


Pr 


Me 


Me 


Me 


Mod 




3-78 


Pr 


Me 


Me 


Me 


?hth 




3-79 


Bu 


Me 


Me 


Me 


PivOCH^- 


45 


3-80 


Bu 


Me 


Me 


Me 


AcOCH^ - 




3-81 


Bu 


Me 


Me 


Me 


1- (PivO) Et 




3-82 


Bu 


Me 


Me 


Me 


1- (AcO) Et 


SO 


3-83 


Bu 


Me 


Me 


Me 


^PnCO . OCH2 - 




3-84 


Bu 


Me 


Me 


Me 


iiHxCO . OCH^ - 
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Table 3 (ggnt;. ) 



5 



10 


Cpd . 
No . 


r1 


r2 


r3 


p4 


K 




3-85 


Bu 




Mo 


Mo 


Mo y^O/^U 

r'iecu^wn.2 - 


IS 


3-86 


Bu 


Me 


Me 


Me 


1- (MecO) Et 


3-87 


O Li 




Mo 


Mo 

roe 






3-88 


nil 

Ola 


Mo 

ilC 


Mo 


Mo 

roe 


1 - (Cit CU; C.C. 




3 - 89 




Mo 

lie 


Mo 

[*ie 


Mo 

roe 


1- IhiUCU) ~Z-yiBFT 


20 






Mo 


roe 


roe 


1 - [ bt CU; Pr 






13 Li 


Mo 

Pie 


Mo 

roe 


Mo 

roe 






3 - 92 




Mo 

rrie 


Mo 

roe 


roe 


1 - V iPrcu J Et 








Mo 

we 


roe 


Ma 

roe 


1- (iPrcoj -^-MePr 


25 




Pi 1 


Mo 




Mo 

roe 


1 - ^i^r'ircu J Pr 




3-95 


Pi 1 

CLI 


Mo 


Mo 

roe 


Mo 

roe 


£.PnU - L,0 . UCn2 * 






Pi 1 
■D Li 


Mo 

me 


Mo 

roe 


Mo 

roe 






3-97 


Bu 


Mo 


Mo 


Mo 


Piii^nr'TJ - 


30 
















3-98 


Bu 


Mo 


Mo 


Mo 

roe 






3-99 


Bu 


Mo 


Mo 


Mo 

Lie 


T Piir'Or'u" 






Pi 1 

D Li 


Mo 


Mo 

roe 


Mo 

roe 


X- i,X.aUCUJ nC 


35 


3-101 


Bu 


Me 


Me 


Me 


1- (cPnO, CO .0) Et 




3-102 


Bu 


Me 


Me 


Me 


1- (£HxO-C0.O)Et 




3-103 


Bu 


Me 


Me 


Me 


Mod 




3-104 


Bu 


Me 


Me 


Me 


Phth 


40 


3-105 


Et 


Me 


Me 


H 


PivOCH^ - 




3-106 


Et 


Me 


Me 


H 


AcOCH^ - 




3-107 


Et 


Me 


Me 


H 


EtcOCH2- 


45 


3-108 


Et 


Me 


Me 


H 


1- (EtcO) Et 




3-109 


Et 


Me 


Me 


H 


iPrcOCH2 - 




3-110 


Et 


Me 


Me 


H 


1- (iPrcO) Et 




3-111 


Et 


Me 


Me 


H 


Mod 


SO 


3-112 


Et 


Me 


Me 


H 


Phth 



30 
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5 





Cpd. 
No. 




r2 




R^ 


R^^ 


10 
















3-113 


Pn 


Me 


Me 


H 


PivOCH^- 




3-114 


Pn 


Me 


Me 


H 


ACOCH2 - 


15 


3-115 


Pn 


Me 


Me 


H 


EtcOCH^- 




3-116 


Pn 


Me 


Me 


H 


1- (EtcO) Et 




3-117 


Pn 


Me 


Me 


H 


iPrcOCH2 - 




3-118 


Pn 


Me 


Me 


H 


1- (iPrcO) Et 


20 


3-119 


Pn 


Me 


Me 


H 


Mod 




3-120 


Pn 


Me 


Me 


H 


Phth 




3-121 


Pr 


Me 


Et 


H 


PivOCH2- 




3 - 122 


Pr 


Me 


Et 


H 


AcOCH^ - 


25 
















3-123 


Pr 


Me 


Et 


H 


EtcOCH^- 




3-124 


Pr 


Me 


Et 


H 


1- (EtcO) Et 




3-125 


Pr 


Me 


Et 


H 


iPrcOCH2 - 


30 


3-126 


Pr 


Me 


Et 


H 


1- (iPrcO) Et 




3-127 


Pr 


Me 


Et 


H 


Mod 




3-128 


Pr 


Me 


Et 


H 


Phth 




3-129 


Pr 


Bt 


Et 


H 


PivOCH^- 


35 


3-130 


Pr 


Et 


Et 


H 


AcOCH^ - 




3-131 


Pr 


Et 


Et 


H 


EtcOCH^- 




3-132 


Pr 


Et 


Et 


H 


1- (EtcO) Et 


40 


3-133 


Pr 


Et 


Et 


H 


iPrcOCH2 - 


3-134 


Pr 


Et 


Et 


H 


1- (iPrcO)Et 




3-135 


Pr 


Et 


Et 


H 


Mod 




3-136 


Pr 


Et 


Et 


H 


Phth 



45 



50 



31 



EP0 503 785 A1 



Table 4 



No. 





A 1 

4-1 


Pr 


H 


H 


H 




4-2 


Pr 


IT 

n 


n 


Me 


15 






H 


H 


Et 




4-4 


Pr 


H 


H 


PivOCH^- 




4-5 


Pr 


H 


H 


Mod 


20 


4-6 


Pr 


H 


H 


EtcOCH2 - 




4-7 


Pr 


H 


H 


iPrcOCH^ - 




4-8 


Pr 


H 


H 


1- (EtcO) Et 




4-9 


Pr 


H 


H 


1- (iPrcO) Et 


25 


4-10 


Pr 


H 


H 


Phth 




4-11 


Pr 


H 


Me 


H 




4 - XZ 


Pr 


H 


Me 


Me 


30 


4-13 


Pr 


H 


Me 


Et 




4-14 


Pr 


H 


Me 


PivOCH^- 




4-15 


Pr 


H 


Me 


Mod 


35 


4-16 


Pr 


H 


Me 


EtcOCH2- 


4-17 


Pr 


H 


Me 


iPrcOCH^ - 




4-18 


Pr 


H 


Me 


1- (EtcO) Et 




4-19 


Pr 


H 


Me 


1- (iPrcO) Et 


40 


4-20 


Pr 


H 


Me 


Phth 




4-21 


Pr 


H 


FO 


H 




4-22 


Pr 


H 


Fo 


PivOCH^ - 




4-23 


Pr 


H 


FO 


Mod 


45 


4-24 


Pr 


H 


Fo 


Phth 




4-25 


Pr 


H 


Ac 


H 




4-26 


Pr 


H 


Ac 


PivOCH^ ' 


50 


4-27 


Pr 


H 


Ac 


Mod 




4-28 


Pr 


H 


Ac 


Phth 



32 
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Table 4 (cont . ) 

5 

Cpd. r2 r4 

No. 

10 — . 





4-29 


Pr 


Me 


H 


H 




4-30 


Pr 


Me 


H 


Et 


15 


4-31 


Pr 


Me 


H 


PivOCH^- 




4-32 


Pr 


Me 


H 


Mod 




4-33 


Pr 


Me 


H 


EtcOCH^ - 


20 


4-34 


Pr 


Me 


H 


iPrcOCH^- 




4-35 


Pr 


Me 


H 


Phth 




4-36 


Pr 


Me 


Me 


H 




4-37 


Pr 


Me 


Me 


Et 


25 


4-38 


Pr 


Me 


Me 


PivOCH^- 




4-39 


Pr 


Me 


Me 


Mod 




4-40 


Pr 


Me 


Me 


Phth 


30 


4-41 


Pr 


Et 


H 


H 




4-42 


Pr 


Et 


H 


Et 




4-43 


Pr 


Et 


H 


PlvOCH^- 




4-44 


Pr 


Et 


H 


Mod 


35 


4-45 


Pr 


Et 


H 


Phth 




4-46 


Bu 


H 


H 


H 




4-47 


Bu 


H 


H 


Me 


40 


4-48 


Bu 


H 


H 


Et 


4-49 


Bu 


H 


H 


PivOCH2- 




4-50 


Bu 


H 


H 


Mod 




4-51 


Bu 


H 


H 


EtcOCH^- 


45 


4-52 


Bu 


H 


H 


iPrcOCH^ - 




4-53 


Bu 


H 


H 


1- (EtcO) Et 




4-54 


Bu 


H 


H 


1- ( iPrcO) Et 




4-55 


Bu 


H 


H 


Phth 


50 












4-56 


Bu 


H 


Me 


H 



55 



33 
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Table 4 (cont . ) 

5 

Cpd. r2 r4 

No. 

10 ' 





4-57 


Bu 


H 


Me 


Me 




4-58 


Bu 


H 


Me 


Et 


15 


4-59 


Bu 


H 


Me 


PivOCH^ - 




4-60 


Bu 


H 


Me 


Mod 




4-61 


Bu 


H 


Me 


EtcOCH^ - 


20 


4-62 


Bu 


H 


Me 


iPrcOCH^ - 




4-63 


Bu 


H 


Me 


1- (EtcO) Et 




4-64 


Bu 


H 


Me 


1- ( iPrcO) Et 




4-65 


Bu 


H 


Me 


Phth 


25 


4-66 


Bu 


H 


Fo 


H 




4-67 


Bu 


H 


Fo 


PivOCH^ - 




4-68 


Bu 


H 


Fo 


Mod 


30 


4-69 


Bu 


H 


Fo 


Phth 




4-70 


Bu 


H 


Ac 


H 




4-71 


Bu 


H 


Ac 


PivOCH^- 




4-72 


Bu 


H 


Ac 


Mod 


35 


4-73 


Bu 


H 


Ac 


Phth 




4-74 


Bu 


Me 


H 


H 




4-75 


Bu 


Me 


H 


Et 


40 


4-76 


Bu 


Me 


H 


PivOCH^- 




4-77 


Bu 


Me 


H 


Mod 




4-78 


Bu 


Me 


H 


EtcOCH^ - 


45 


4-79 
4-80 


Bu 
Bu 


Me 
Me 


H 
H 


iPrcOCH^- 
Phth 




4-81 


Bu 


Me 


Me 


H 




4-82 


Bu 


Me 


Me 


Me 


SO 


4-83 


Bu 


Me 


Me 


PivOCH2 - 




4-84 


Bu 


Me 


Me 


Mod 



34 
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15 



25 



45 



50 



55 
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Table 4 (coat . ) 



Cpd. 
No. 




r2 




R^^ 


4-85 


Bu 


Me 


Me 


Phth 


4-86 


Bu 


Et 


H 


H 


4-87 


Bu 


Et 


H 


Me 


4-88 


Bu 


Et 


H 


PivOCH2- 


4-89 


Bu 


Et 


H 


Mod 


4-90 


Bu 


Et 


H 


Phth 


4-91 


Et 


H 


H 


H 


4-92 


Et 


H 


Et 


H 


4-93 


Et 


H 


Et 


PivOCH2- 


4-94 


Et 


H 


Et 


Mod 


4-95 


Et 


H 


Et 


Phth 


4-96 


Pn 


H 


H 


H 


4-97 


Pn 


H 


H 


Et 


4-98 


Pn 


H 


H 


PivOCH2- 


4-99 


Pn 


H 


H 


Mod 


4-100 


Pn 


H 


H 


Phth 


4-101 


Pr 
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Bu 


iPr 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Im)Et 




5-214 


Bu 


iPr 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(HO) Et 




5-215 


Bu 


iPr 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(MeO)Et 


40 


5-216 


Bu 


tBu 


H 


H 


Tz 


H 


CH2COOH 






5-217 


Bu 


£.Bu 


H 


H 


Tz 


H 


CH2COOEt 






5-218 


Bu 


tBu 


H 


H 


Tz 


H 


1- (HOOC) Et 






5-219 


Bu 


tBu 


H 


H 


Tz 


H 


1- (Etc) Et 




45 


5-220 


Bu 


tBu 


H 


H 


Tz 


H 


2- (HOOC) Et 






5-221 


Bu 


tBu 


H 


H 


Tz 


H 


2- (Etc) Et 






5-222 


Bu 


tBu 


H 


H 


Tz 


H 


:t- (HOOC) - Bz 




50 


5-223 


Bu 


tBu 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Ph) Et 




5-224 


Bu 


tBu 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Fu) Et 



44 
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Table 5 (cont . ) 



Cpd. r2 r3 ^1 ^9 

No. 

10 



15 



25 



30 



35 



40 



45 



SO 



5-225 


Bu 


tBu 


H 


H 


5 - 226 


Bu 


tBu 


H 


H 


5 - 227 


Bu 


i^Bu 


H 


H 


5-228 


Bu 


£.Bu 


H 


H 


5-229 


Pr 


H 


H 


H 


5-230 


Pr 


H 


H 


H 


5-231 


Pr 


H 


H 


H 


5-232 


Pr 


H 


H 


H 


5 - 233 


Pr 


H 


H 


H 


5-234 


Pr 


H 


H 


H 


5-235 


Pr 


H 


H 


H 


5 - 236 


Pr 


H 


H 


H 


5-237 


Pr 


H 


H 


H 


5-238 


Pr 


H 


H 


H 


5-239 


Pr 


H 


H 


H 


5-240 


Pr 


H 


H 


H 


5-241 


Pr 


H 


H 


H 


5-242 


Pr 


Me 


H 


H 


5-243 


Pr 


Me 


H 


H 


5-244 


Pr 


Me 


H 


H 


5-245 


Pr 


Me 


H 


H 


5-246 


Pr 


Me 


H 


H 


5-247 


Pr 


Me 


H 


H 


5-248 


Pr 


Me 


H 


H 


5-249 


Pr 


Me 


H 


H 


5-250 


Pr 


Me 


H 


H 


5-251 


Pr 


Me 


H 


H 


5-252 


Pr 


Me 


H 


H 



Tz 


H 


1- 


(HOOC) -2- 


(Th) Et 


Tz 


H 


1- 


(HOOC) -2- 


(Im) EC 


Tz 


H 


1- 


(HOOC) -2- 


(HO)Et 


Tz 


H 


1- 


CHOOC) -2- 


(MeO) Et 


COOH 


H 


CH 


2COOH 




COOH 


H 


CH 


^COOEt 




COOH 


H 


1- 


(HOOC) Et 




COOH 


H 


1- 


(Etc) Et 




COOH 


H 


2- 


(HOOC)Et 




COOH 


H 


2- 


(Etc) Et 




COOH 


H 


X - 


(HOOC) -Bz 




COOH 


H 


1- 


(HOOC) -2- 


(Ph)Et 


COOH 


H 


1- 


(HOOC) -2- 


(Fu) Et 


COOH 


H 


1- 


(HOOC) -2- 


(Th) Et 


COOH 


H 


1- 


(HOOC) -2- 


(Im) Et 


COOH 


H 


1- 


(HOOC) -2- 


(HO)Et 


COOH 


H 


1- 


(HOOC) -2- 


(MeO) Et 


COOH 


H 


CH 


2 COOH 




COOH 


H 


CH 


^COOEt 




COOH 


H 


1- 


(HOOC) Et 




COOH 


H 


1- 


(Etc) Et 




COOH 


H 


2- 


(HOOC) Et 




COOH 


H 


2- 


(Etc) Et 




COOH 


H 


Qt - 


(HOOC) -Bz 




COOH 


H 


1- 


(HOOC) -2- 


(Ph)Et 


COOH 


H 


1- 


(HOOC) -2- 


(Fu)Et 


COOH 


H 


1- 


(HOOC) -2- 


(Th) Et 


COOH 


H 


1- 


(HOOC) -2- 


(Im)Et 



45 
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Table 5 (cont. 



Cpd. R-^ r'^ r'^ R® 

No. 



10 



15 



25 



so 



5 


-253 


Pr 


Me 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(HO) Et 


5 


-254 


Pr 


Me 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(MeO) Et 


5 


-255 


Pr 


iPr 


H 


H 


COOH 


H 


CH 


2 COOH 




5 


-256 


Pr 


iPr 


H 


H 


COOH 


H 


CH 


^COOEt 




5 


-257 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) Et 




5 


-258 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(Etc) Et 




5 


-259 


Pr 


iPr 


H 


H 


COOH 


H 


2- 


(HOOC) Et 




5 


-260 


Pr 


iPr 


H 


H 


COOH 


H 


2- 


(Etc) Et 




5 


-261 


Pr 


iPr 


H 


H 


COOH 


H 


CH 


2 (Ph) COOH 




5 


-262 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Ph) Et 


5 


-263 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Fu) Et 


5 


-264 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Th) Et 


5 


-265 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


dm) Et 


5 


-266 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(HO) Et 


5 


-267 


Pr 


iPr 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(MeO) Et 


5 


-268 


Pr 


tBu 


H 


H 


COOH 


H 


CH 


2 COOH 




5 


-269 


Pr 


tBu 


H 


H 


COOH 


H 


CH 


^COGEt 




5 


-270 


Pr 


tBu 


H 


H 


COOH 


H 


1- 


(HOOC) Et 




5 


-271 


Pr 


^BU 


H 


H 


COOH 


H 


1- 


(Etc) Et 




5 


-272 


Pr 


i;,Bu 


H 


H 


COOH 


H 


2- 


(HOOC) Et 




5 


-273 


Pr 


tBu 


H 


H 


COOH 


H 


2- 


(Etc) Et 




5 


-274 


Pr 


tBu 


H 


H 


COOH 


H 


a - 


(HOOC) -Bz 




5 


-275 


Pr 


IlBu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Ph) Et 


5 


-276 


Pr 


^Bu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Fu)Et 


5 


-277 


Pr 


i;,Bu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(Th) Et 


5 


-278 


Pr 


HBu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


dm) Et 


5 


-279 


Pr 


HBu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(HO)Et 


5 


-280 


Pr 


tBu 


H 


H 


COOH 


H 


1- 


(HOOC) -2- 


(MeO) Et 



55 



46 
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Table 5 (cont . ) 



5 





upCl . 
INO . 


pi 
R 


R 


R 


„4 
R 


R 


„8 
R 


R 




10 






















C T Q 1 
D - ^ O 1 


Pr 


H 


H 


H 


Tz 


H 


CH^COOH 






b - ZoZ 


Pr 


H 


H 


H 


Tz 


H 


CH^COOEt 




15 


5-283 


Pr 


H 


H 


H 


Tz 


H 


1- (HOOC) Et 






5-284 


Pr 


H 


H 


H 


Tz 


H 


1 - (Etc) Et 






5-285 


Pr 


H 


H 


H 


Tz 


H 


2 - (HOOC) Et 






5-286 


Pr 


H 


H 


H 


Tz 


H 


2 - (Etc) Et 




20 


5-287 


Pr 


H 


H 


H 


Tz 


H 


3- (HOOC) -Bz 






5-288 


Pr 


H 


H 


H 


Tz 


H 


1- (HOOC) -2 - 


(Ph) Et 




5-289 


Pr 


H 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Fu) Et 


25 


5-290 


Pr 


H 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Th)Et 




5-291 


Pr 


H 


H 


H 


Tz 


H 


1 - ( HOOC ) - 2 - 


dm) Et 




b - 2 9 ^ 


Pr 


H 


H 


H 


Tz 


H 


1 - ( HOOC ) - 2 - 


(HO) Et 




5-293 


Pr 


H 


H 


H 


Tz 


H 


1 - (HOOC) -2 - 


(MeO) Et 


30 


5 - 294 


Pr 


Me 


H 


H 


Tz 


H 


CH2COOH 






b - 2 9 5 


Pr 


Me 


H 


H 


Tz 


H 


CH2C00Et 






5-296 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) Et 




35 


b - ^ 9 7 


Pr 


Me 


H 


H 


Tz 


H 


1 - ( Etc) Et 






5 - 298 


Pr 


Me 


H 


^ 


Tz 


^ 








5-299 


Pr 


Me 


H 


H 


Tz 


H 


2- (Etc) Et 






5-300 


Pr 


Me 


H 


H 


Tz 


H 


at - (HOOC) -3z 




40 


5-301 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Ph) Et 




5-302 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Fu) Et 




5-303 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(Th)Et 


45 


5-304 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


dm) Et 


5-305 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(HO) Et 




5-306 


Pr 


Me 


H 


H 


Tz 


H 


1- (HOOC) -2- 


(MeO) Et 




5-307 


Pr 


iPr 


H 


H 


Tz 


H 


CH2COOH 




50 


5-308 


Pr 


iPr 


H 


H 


Tz 


H 


CH2COOEt 





55 



47 



# 
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Table 5 (cont;.) 

5 



Cpd. R^ R*^ 



15 



20 



25 



30 



35 



40 



45 



5- 


309 


Pr 


iPr 


H 


H 


Tz 


H 


1- 


(HOOC)Et 




5- 


310 


Pr 




H 


H 


Tz 


H 


1- 


(Etc) Et 




5- 


311 


Pr 


iPr 


H 


H 


Tz 


H 


2- 


(HOOC) Et 




5- 


312 


Pr 


iPr 


H 


H 


Tz 


H 


2- 


(EtC)Et 




5- 


313 


Pr 


iPr 


H 


H 


Tz 


H 


3( - 


(HOOC) -Bz 




5- 


314 


Pr 


iPr 


H 


H 


Tz 


H 


1- 


(HOOC) -2 - 


(Ph) Et 


5- 


315 


Pr 


iPr 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(Fu) Et 


5- 


316 


Pr 


iPr 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(Th)Et 


5- 


317 


Pr 


iPr 


H 


H 


Tz 


H 


1 - 


(HOOC) -2- 


dm) Et 


5- 


318 


Pr 


iPr 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(HO) Et 


5 - 


319 


Pr 


IPr 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(MeO) Et 


5- 


320 


Pr 


£,Bu 


H 


H 


Tz 


H 


CH 


2 COOH 




5- 


321 


Pr 


tBu 


H 


H 


Tz 


H 


CH 


2COOEt 




5- 


322 


Pr 


CBu 


H 


H 


Tz 


H 


"» _ 


(HOOC) Et 




5- 


323 


Pr 


tBu 


H 


H 


Tz 


H 


1- 


(Etc) Et 




5- 


324 


Pr 


tBu 


H 


H 


Tz 


H 


2- 


(HOOC) Et 




5- 


325 


Pr 


tBu 


H 


H 


Tz 


H 


2- 


(Etc) Et 




5- 


326 


Pr 


i.Bu 


H 


H 


Tz 


H 


y. - 


(HOOC) -Bz 




5- 


327 


Pr 


tBu 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(Ph) Et 


5- 


328 


Pr 


tBu 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(Fu) Et 


5- 


329 


Pr 


tBu 


H 


H 


TZ 


H 


1- 


(HOOC) -2- 


(Th) Et 


5- 


330 


Pr 


£.Bu 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


dm) Et 


5- 


331 


Pr 


tBu 


H 


H 


Tz 


H 


1- 


(HOOC) -2 - 


(HO) Et 


5- 


332 


Pr 


tBu 


H 


H 


Tz 


H 


1- 


(HOOC) -2- 


(MeO)Et 


5- 


333 


Bu 


iPr 


iPr 


H 


COOH 


H 


H 






5- 


334 


Bu 


H 


H 


H 


COOH 


- 


-«2^3 


CH(COOH) - 




5- 


335 


Bu 


H 


H 


H 


COOH 


- 


^"2^3 


CH(COOMe) 




5- 


336 


Pr 


H 


H 


H 


- COOCH 
-OPiv 


2" 
H 


H 








48 
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Table 5 (cont . ) 



5 



10 



15 



20 



25 



30 



Cpd . 
No . 


r1 


r2 


r3 

rv 


K 


K 


R 


R 


5-337 


Pr 


Mo 


IT 


TT 

n 


- C_.UULri20PLV 


H 


H 


5-338 


Pr 




Mo 


rl 




H 


H 


5-339 


Pr 


u 
n 


rl 


TT 

n 


- LUUWOCl 


H 


H 


5-340 


Pt 




ij 

n. 


n 


- LUUMOQ 


H 


H 


-J J *X J. 


Pt* 


1*16 


Ma 

Die 


TJ 

M 


- C-UOMOu 


H 


H 




OU 


H 


H 


H 


-COOCH^OPiv 


H 


H 


5-343 


Bu 


Me 


H 


H 


-COOCH^OPiv 


H 


H 


5-344 


Bu 


Me 


Me 


H 


COOCH^OPiv 


H 


H 


5-345 


Bu 


H 


H 


H 


- COOMod 


H 


H 


5-346 


Bu 


Me 


H 


H 


-COOMod 


H 


H 


5-347 


Bu 


Me 


Me 


H 


- COOMod 


H 


H 


5-348 


Et 


iPr 


H 


H 


Tz 


H 


H 


5-349 


Et 


iPr 


H 


H 


COOH 


H 


H 


5-350 


Et 


tBu 


H 


H 


Tz 


H 


H 


5-351 


Et 


£Bu 


H 


H 


COOH 


H 


H 



9 



35 



40 



45 



50 



55 



49 



# 
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Table 6 

5 



10 



15 



20 



30 



Cpd, 
No. 


1 






R^ 


R^^ 






6-1 


Pr 


Me 


Me 


H 


H 


H 


2-Tz 


6-2 


Pr 


Me 


Me 


H 


H 


6-Cl 


2-Tz 


6-3 


Bu 


Me 


Me 


H 


H 


6 -CI 


2-Tz 


6-4 


Pr 


Me 


Me 


H 


H 


6-OMe 


2-Tz 


6-5 


Bu 


Me 


Me 


H 


H 


6-OMe 


2-Tz 


6-6 


Pr 


Me 


Et 


H 


H 


H 


2-Ts 


6-7 


Bu 


Me 


Et 


H 


H 


H 


2-Tz 


6 - 8 


Pr 


Et 


Et 


H 


H 


H 


2-Tz 




OU, 






n 


IT 

n 


ij 
ii 


z - 1 z 


6-10 


Pr 


Me 


Me 


Me 


Et 


H 


2-Tz 


6-11 


Pr 


Me 


Me 


Me 


H 


H 


2-Tz 


6-12 


Bu 


Me 


Me 


Me 


Et 


H 


2-Tz 


6-13 


Bu 


Me 


Me 


Me 


H 


H 


2-Tz 


6-14 


Pr 


Et 


Et 


H 


Et 


H 


2-Tz 


6-15 


Et 


Me 


Me 


H 


H 


H 


2-Tz 


6-16 


Et 


Me 


Me 


H 


Et 


H 


2-Tz 


6-17 


Et 


Me 


Me 


H 


iPrcOCH^- 


H 


2-Tz 


6-18 


Et 


Me 


Me 


H 


PivOCH^- 


H 


2-Tz 


6-19 


Et 


Me 


Me 


H 


Mod 


H 


2-Tz 


6-20 


Et 


Me 


Me 


H 


Phth 


H 


2 -Tz 



40 



45 Of the compounds listed above, the following are preferred, that is to say Compounds No. 1-1, 1-2, 1-3. 

1-9, 1-11, 1-12, 1-15, 1-22, 1-23, 1-24, 1-25. 1-27, 1-28, 1-31, 1-35, 1-36, 1-37, 1-39, 1-41, 1-49, 1-54, 1-56, 

1- 58. 1-59. 1-60, 1-61, 1-62, 1-82, 1-84, 1-98, 1-102, 1-103. 1-132. 1-133. 1-134, 1-138, 1-139, 1-140,2-1.2-2, 

2- 3. 2-4, 2-5. 2-6, 2-15. 2-16, 2-17. 2-18. 2-19. 2-20, 2-21. 2-22. 2-23. 2-24. 2-25, 2-26, 2-27, 2-28, 2-29, 2-30. 

2- 31. 2-32. 2-37, 2-38, 2-39, 2-40, 2-49. 2-50. 2-64. 2-65, 2-66. 2-67. 2-68, 2-69, 2-70. 2-71. 2-73. 2-74, 2-75, 
50 2-76, 2-77. 3-1. 3-9. 3-10. 3-13, 3-14, 3-25. 3-26, 3-27, 3-35, 3-36, 3-39. 3-40, 3-51. 3-52. 3-53. 3-61. 3-65, 

3- 77, 3-78, 3-79, 3-87, 3-91, 3-103, 3-104, 3-105, 3-107. 3-109, 3-111, 3-112, 3-121, 3-127, 3-128, 3-129, 3- 
135, 3-136, 4-1, 4-4, 4-5. 4-6, 4-7. 4-8, 4-9. 4-10, 4-11, 4-14, 4-15, 4-16, 4-17, 4-18, 4-19, 4-20, 4-21. 4-22. 

4- 23. 4-25, 4-26. 4-27, 4-29, 4-31 . 4-32. 4-33, 4-34. 4-35, 4-36. 4-38, 4-39, 4-41 , 4-43. 4-44, 4-46, 4-49, 4-50, 
4-51, 4-52. 4-53, 4-54, 4-55. 4-56. 4-59, 4-60, 4-61, 4-62, 4-63, 4-64. 4-65. 4-66, 4-67. 4-68. 4-70, 4-71, 4-72. 

55 4-74! 4-76, 4-77, 4-78, 4-79, 4-80, 4-81 , 4-83, 4-84, 4-85. 4-91 , 4-96, 4-98. 4-99, 4-107, 4-109, 4-110. 4-112, 

4- 113, 4-114, 4-115. 5-1, 5-2, 5-3, 5-5, 5-6, 5-13, 5-14, 5-18. 5-19, 5-23, 5-24, 5-32. 5-33, 5-34, 5-36. 5-37, 

5- 44. 5-45. 5-49, 5-50, 5-54, 5-55. 5-63. 5-64. 5-65. 5-67. 5-68, 5-75, 5-76. 5-80, 5-81, 5-85, 5-86, 5-94, 5-95, 
5-96. 5-98, 5-99, 5-106, 5-107, 6-111. 5-112. 5-116. 5-117, 5-125. 5-138, 5-151, 5-164. 5-177, 5-190. 5-203, 



50 



# 



EP0 503 785 A1 

5-216, 5-229, 5-242, 5-255, 5-268, 5-281, 5-294. 5-307, 5-320. 5-348, 5-349, 5-350 and 5-351, of which Com- 
pounds No. 1-22, 1-25, 1-27, 1-28. 1-31, 1-35. 1-36, 1-37, 1-49, 1-54. 1-56. 1-58. 1-59, 1-132. 1-133, 1-134, 
2-1, 2-2. 2-3, 2-5. 2-6, 2-15, 2-16, 2-17, 2-18, 2-19. 2-20. 2-21, 2-22, 2-23, 2-24. 2-25. 2-26, 2-27, 2-28. 2-29. 

2- 30, 2-31, 2-32. 2-65, 2-66, 2-67. 2-68. 2-69. 2-70. 2-71, 2-73. 2-74, 2-75, 2-76. 2-77. 3-1. 3-9, 3-10, 3-13. 
5 3-14, 3-25. 3-26. 3-35, 3-39, 3-40, 3-52. 3-53, 3-61. 3-65. 3-77. 3-78. 3-79. 3-87. 3-91. 3-103, 3-104. 3-105, 

3- 107, 3-109. 3-11 1. 3-112, 4-4, 4-5. 4-6. 4-7, 4-11, 4-14, 4-15, 4-16, 4-17, 4-20, 4-29. 4-31, 4-32, 4-33, 4-34, 

4- 35, 4-36. 4-38. 4-39, 4-41. 4-43, 4-44, 4-46. 4-49. 4-50, 4-51, 4-52, 4-55, 4-56. 4-59. 4-60, 4-61, 4-62. 4-65, 

4- 74, 4-76, 4-77, 4-78, 4-79, 4-80. 4-81. 4-83, 4-84. 4-91, 4-96, 4-107. 4-109. 4-110. 4-114, 4-115, 5-5. 5-6. 

5- 13, 5-14. 5-32, 5-36. 5-37, 5-44, 5-45, 5-63, 5-67, 5-68, 5-75, 5-76, 5-80, 5-81, 5-94, 5-98, 5-99, 5-106. 5-107, 
10 5-348, 5-349. 5-350 and 5-351 are more preferred, and Compounds No. 1-28, 1-31, 1-35, 1-36, 1-49, 1-56, 

1- 58, 1-59, 1-132, 1-133. 1-134. 2-1, 2-2, 2-3, 2-5. 2-6, 2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 2-21, 2-22, 2-23. 

2- 24. 2-25. 2-26. 2-27. 2-28, 2-29, 2-30. 2-31, 2-32, 2-65. 2-66, 2-67. 2-68, 2-69. 2-70. 2-71, 2-73. 2-74. 2-75, 
2-76, 2-77. 3-1. 3-9, 3-10, 3-13, 3-14, 3-25, 3-26. 3-53, 3-61, 3-65. 3-77, 3-78. 4-29. 4-31. 4-32, 5-36 and 5-37 
are still more preferred. The most preferred compounds are Compounds No.: 

15 1-31 . 2-Butyf-1-{(2'-cart>oxybiphenyi-4-yt)methyt]-4-(1-hydroxy-lHnethylethyl)imidazole-5-carboxyllc acid; 

1-35. PIvaloyloxymethyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imida- 
zole-5-carboxylate; 

1- 36. (5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hyd- 
roxy- 1-methylethyl)imida20le-5-carboxylate; 

20 1 -49. 1 -[(2'-Cartx)xybiphenyt-4-yl)methylI-4-(1 -hydroxy-1 -methylethyt)-2-propylimidazole-5-carboxylic acid; 

1 -1 32. 1 -[(2'-Carboxybipheny1-4-yl)methyl]-2-ethyl-4-<1 -hydroxy-1 -methylethyl)imidazole-5-cart)Oxylic add; 

2- 1 . 4-(1-Hydroxy-1 -methylethyl)-2-propyl-1 -{4-[2-<tetrazoi-5-yl)phenyl]phenyl}methy1imidazole-5-carboxylic 

acid; 

2-2. 2-Butyl-4-(1 -hydroxy-1 -methylethyt)-1 -{4-[2-(tetrazol-5-y1)pheny1]phenyi}methylimidazole-5-carboxylic 

25 acid; 

2-15. Pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-{tetrazol-5-yl)phenyl]phenyl}methyli- 
midazole-5-carboxylate; 

2-16. Pivaloyloxymethyl 2-butyl-4-(1 -hydroxy-1 -methylethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimi- 
dazol e-5-carboxyi ate ; 

30 2-17. (5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-t2-(tetrazol- 

5-yl)phenyl]phenyl}methylimidazole-5-carboxylate; 

2-1 8. <5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 2-butyl-4-(1-hydroxy-1-methylethyl)-1 -{4-[2-(tetrazol-5- 
yl ) p heny I] phe nyl}methyl imi dazol e-5-carboxyt ate; 

2-19. Ethoxycarbonyloxymethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phe- 
35 nyl}methylimidazole-5-carboxylate; 

2-21. Isopropoxycarbonyloxymethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl] 
phenyl}methylimidazole-5-carboxylate; 

2-23. 1-(Ethoxycarbonyloxy)ethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyt-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl) 
methylimidazole-5-carboxylate; 
40 2-25. 1-(lsopropoxycart>onyloxy)ethyt 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyi] 

phenyl}methylimldazole-5-carboxylate; 

2-69. Pivaloyloxymethyl 2-ethyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methyli- 
m idazol e-5-carboxy I ate; 

2- 73. (5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 2-ethyl-4-( 1 -hydroxy- 1-methylethyl)-1 -{4-[2-(tetrazol-5- 
45 yl)phenyl]phenyl}methylimidazole-5-carboxylate; 

3- 1 . Pivaloyloxymethyl 1-[(2'-carboxybiphenyl-4-yl)methylH-<1-hydroxy-1-methylethyl)-2-propylimidazole- 
5-carboxylate; 

3- 25. (5-Methyl-2-oxo-1 .3-dioxolen-4-yl)methyl 1-I(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -me- 
thylethyl)-2-propylimidazole-5-carboxylate; 

50 3-26. Phthalidyl H(2'-cart>oxybiphenyl-4-yt)methyfH-(1-hydroxy-1-methylethyl)-2-propy1imidazole-5-car- 

boxylate; 

4- 29. 4-(1 -Hydroxyethyt)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimlda2ole-5-cartx)xylic acid; 
4-31 . Pivaloyloxymethyl 4-<1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole- 

5-carboxylate; and 

55 4-32. (5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-<tetrazol-5-yl)phe- 

nyl] ph e n yl }met hylim id azol e-5-ca rboxyl ate; 
and pharmaceuticaily acceptable salts thereof. 

The compounds of the present invention may be prepared by a variety of methods well known in the art 
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for the preparation of compounds of this type. 

For example, in general terms, the compounds may be prepared by reacting a compound of formula (II): 



d 



N L, ^ (n) 

H 



10 



in which: 

Ri is as defined above and represents a group of fonmula 

15 R2 

— C -R3 
OR4 

20 

wherein R2, R3 and are as defined at>ove, 
or R'* represents a group of formula -COOR^ wherein R' represents a carboxy-protecting group, R<^ represents 
a group of formula -COR2, wherein R2 is as defined above, or R^ represents a cyano group; and 
R« represents a cyano group, a carboxy group or a group of formula -COOR*, wherein R' is as defined above, 
25 with a compound of formula (III): 



30 



CH2 



(ni) 



40 

In which: R^ is as defined above; R^^ represents a protected carboxy group, a cyano group, a protected tet- 
razol-5-yl group, a carbamoyl group or an alkyi carbamoyl group; and X represents a halogen atom; 
to give a compound of formula (IV): 

45 
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N 

I 



CH2 

-'J 



15 



20 



(IV) 



R7a 



wherein R«^, R», Ri, R« and R7^ are as defined above; and 

in any order, removing protecting groups, and, if necessary, converting said group R^ to a group of formula 



R2 

I 



0R4 



wherein R2, R3 and R"* are as defined above, 
and, if necessary, converting said group R* to a group R*. converting said group R^* to a group R^, or alkylating 
30 or acylating a hydroxy group in R"*, to give a compound of formula (I); and 
optionally salifying or esterifying the product 

Preferably, R« represents a protected cartx>xy group, when R7*> represents a protected carboxy group, a 
cyano group, a protected tetrazolyl group, a carbamoyl group or an alkylcarbamoyi group, and R« represents 
a cyano group when R^a represents a protected carboxy group or a protected tetrazolyl group. 
35 In more detail, the compounds of the present invention may be prepared as described below in Reaction 

Schemes A to F. 



Reaction Scheme A: 



40 In this Reaction Scheme, a compound of formula (I) is prepared by reacting an imidazole-5-carboxylic acid 

or ester thereof of formula (V) with a biphenylmethyl halide of formula (III), and then, rf desired, removing pro- 
tecting groups, converting the group of fomriula -COOR^a to any other group represented by R^, converting the 
group represented by R^^ to any other group represented by R^ and/or alkylating or acylating a hydroxy group 
In R^, as shown below: 

45 

Reaction Schenrte A: 




xcH> — 



Szep Al 



(III) 
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R2 



5 



10 



IS 




(la) (I) 

20 



In the above reaction scheme, R^, R2, R3, R-*, Rs, R5«, pe^ r7^ R7a and X are as defined above, and 
preferably represents a group other than a hydrogen atom. 

25 Where R^" represents a protected cart>oxy group, the protecting group may be any of the ester residues 

illustrated above in relation to R**. Alternatively, R^*" may be a carbamoyl group or a substituted carbamoyl group 
of formula -CONHR, where R represents a hydrogen atom or an alky! group having from 1 to 6 carbon atoms, 
for example any of those illustrated above in relation to R^ Examples of such carbamoyl groups which may be 
represented by R7' include the carbamoyl, methylcarbamoyi, ethyl carbamoyl, propylcarbamoyi, butylcar- 

30 bamoyi, t-butylcarbamoyl, pentylcarbamoyl. t-pentyl carbamoyl and hexyl carbamoyl groups, of which the car- 
bamoyl, t- butyl carbamoyl and t-pentyl carbamoyl groups are preferred. Where represents a protected 
tetrazolyl group, the protecting group may be any protecting group commonly used to protect tetrazolyt groups 
in conventional compounds of this type. Examples of suitable protecting groups include the aralkyi groups 
defined and exemplified above in relation to R^, but it is preferably a benzyl, diphenylmethyi (benzhydryl) or 

35 triphenyl methyl (trityl group), nriost preferably a trityl group. 

X represents a halogen atom, preferably a chlorine, bromine or iodine atom). 

In Step A1 of this Reaction Scheme, a compound of formula (la) is prepared by reacting an imidazole-5- 
cart>oxylate compound of formula (V) with a biphenyl methyl compound of fomnula (III). The reaction normally 
and preferably takes place In an inert solvent and preferably in the presence of a base. 

40 The reaction is normally and preferably effected in the presence of a solvent. There Is no particular res- 

triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: hydrocarbons, preferably aromatic hydn^carbons, such as benzene or toluene; ethers, such 
as tetrahydrofuran or dioxane; alcohols, such as methanol, ethanol or t-butanol, amides, such as N,N-dime- 

45 thylacetamide, N,N-dimethylfonmamide or N-methyl-2-pyrrolidinone; ketones, such as acetone or methyl ethyl 
ketone; nitriles, such as acetonitrile; and sulphoxides, such as dimethyl sulphoxide. Of these, we prefer the 
amides, ketones, nitnles and sulphoxides. 

The nature of the base employed in the reaction is likewise not critical, and any base capable of reacting 
with the ackl H-X can be used in this reaction. Preferred examples of bases which may be used include: alkali 

50 metal carbonates, such as sodium carbonate or potassium cart>onate: alkali metal hydrides, such as sodium 
hydride, potassium hydride or lithium hydride; alkali metal alkoxides, such as sodium methoxide. sodium 
ethoxide, potassium t>butoxide or lithium methoxide; and alkali metal hydrogencarbonates, such as sodium 
hydrogencarbonate or potassium hydrogencarbonate. Of these, we prefer the alkali metal carbonates, alkali 
metal hydrides or alkali metal alkoxides. 

55 The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-10°C to 100°C, more preferably from O'C to 80°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
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employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 30 minutes to 24 hours, more preferably firom 1 to 16 hours, will usually suffice. 

After completion of the reaction, the desired compound of formula (la) can be recovered from the reaction 
mixture by conventional means. For example, one suitable recovery procedure comprises: removing the solvent 

5 by distillation under reduced pressure; mixing the residue with water; extracted the residue with a water-immisc- 
ible solvent, such as ethyl acetate; drying the extract over, for example, anhydrous sodium sulphate; and freeing 
the product from the solvent by distillation. The resulting product can, if necessary, be purified by conventional 
means, for example, by recrystallization, or the various chromatography techniques, notably preparative thin 
layer chromatography or column chromatography. 

10 Step A2 may comprise any one or (if appropriate) more of the following reactions: 

(i) removing the carboxy-protecting groups either selectively or non-selectively from the group of formula 
-COORSa and/or the group R^*, to convert It or them to a free carboxy group as represented by R^ or R^ 
respectively; 

(ii) esterifying any such free carboxy group to provide an ester of the group, for example as illustrated above 
15 in relation to R^; 

(Hi) converting such a free carboxy group represented by to a group of formula -CONR^R^; 

(iv) removing the tetrazolyl-protecting group; 

(v) converting a cyano group represented by R^^ to a tetrazolyl group; 

(vi) converting a monoalkylcarbamoyl group or a carbamoyl group represented by R^" first to a cyano group 
20 and then to a tetrazolyl group; 

(vii) where R^ represents a tri-substituted silyl group, an aralkyi group, an aliphatic acyl group, an 
alkoxymethyl group, an alkoxyalkoxymethyl group, a haloalkoxymethyl group, a tetrahydropyranyl group, 
a tetrahydrothiopyranyl group, a tetrahydrothienyl group, a tetrahydrofuryi group or a substituted tetrahyd- 
ropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryi group having a halogen oralkoxy sub- 

25 stituent, all of which can be regarded as hydroxy-protecting groups, removing the protecting group to 

produce a compound In which R^ represents a hydrogen atom; and 

(viii) where R^ represents a hydroxy group, alkylating oracylating this group. 

(i) Removal of carboxy-protecting groups: 

30 

The nature of the reaction employed to remove the carboxy-protecting group will, of course, depend on 
the nature of the group to be removed and such reactions are well known in the field of organic synthesis. 

For example, where the carboxy-protecting group is an aralkyi group, such as a benzyl or ^-nitrobenzyl 
group, the protecting group may be removed by catalytic reduction, in the presence of hydrogen, which may 
35 be under atmospheric pressure or superatmospheric pressure, for example up to 5 atmospheres pressure. The 
reaction normally and preferably takes place in an inert solvent (preferably an alcohol, such as methanol or 
ethanol, or a carboxylic acid, such as acetic acid) and in the presence of a catalyst. Any catalyst commonly 
used for catalytic hydrogenation or reduction may equally be employed here, preferably palladium-on-charcoal 
or platinum oxide. 

40 Where the carboxy-protecting group is a t-butyl or diphenylmethyl group, it may be removed by reacting 

the protected compound with an acid (preferably a mineral acid, such as hydrogen chloride or sulphuric acid, 
or an organic acid, such as trifluoroacetic acid, methanesulphonic acid or p-toluenesul phonic acid) in an inert 
solvent (preferably an alcohol, such as methanol or ethanol; an ether, such as tetrahydrofuran or dioxane; 
water; or a mixture of water and one or more of the above organic soh^ents). 

45 Where the carboxy-protecting group is a silyl group, this may be a group of formula -SiRaR^Rc, in which 

R', R'> and R«are as defined above. In this case, the protecting group may be removed by reacting the protected 
compound with an acid (preferably a mineral acid, such as hydrogen chloride, or an organic acid, such as acetic 
acid, trifluoroacetic acid, methanesulphonic acid or ^-toluenesulphonic acid) or with a fluorine salt, such as tet- 
rabutylammonium fluoride. The reaction nomnally and preferably takes place in an inert solvent (preferably: an 

50 ether, such as tetrahydrofuran or dioxane; an alcohol, such as methanol or ethanol; an amide, such as N,N- 
dimethylfonmamide or N.N-dimethylacetamide; water; or a mixture of water and one or more of the above 
organic solvents). 

Where the carboxy-protecting group is an ester residue, the protecting group may be removed by hydrolysis 
using a base (preferably an alkali metal hydroxide, such as lithium hydroxide, sodium hydroxide or potassium 
55 hydroxide, or an alkali metal carbonate, such as sodium carbonate or potassium carbonate) In an inert solvent 
(preferably an alcohol, such as methanol or ethanol; an ether, such as tetrahydrofuran or dioxane; water, or a 
mixture of water and one or more of the above organic solvents). Where R^ represents an acyl group, it is 
removed simultaneously in the course of this reaction. 
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The reaction car take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 100°C, more preferably from about room temperature to 60°C. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents 

5 and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the desired compound may be recovered by conventional means, the nat- 
ure of which will depend on the nature of the deprotection reaction. For example, where the deprotection is 
carried out by catalytic reduction, the desired product can be recovered by filtering off the catalyst and then 

10 distilling off the solvent Where the deprotection is carried out using an acid, the desired product can be recov- 
ered by collecting the precipitate in the reaction system by filtration or by concentration of the reaction mixture. 
Where the deprotection is carried out by alkaline hydrolysis, the desired product can be recovered by distilling 
off the solvent and then neutralizing the residue with an aqueous acid, after which the precipitate in the aqueous 
solvent may be collected by filtration; alternatively, it may be recovered by neutralizing the aqueous layer 

15 obtained by extracting the reaction mixture with a water-immiscible organic solvent (such as ethyl acetate or 
diethyl ether), extracting the neutralized solution with a water-immiscible organic solvent (such as ethyl ace- 
tate), and then distilling off the solvent. The reaction product may, If necessary, be further purified by conven- 
tional means, for example by re crystallization or by the various chromatography techniques, notably preparative 
thin layer chromatography or column chromatography. 

20 Each of the protecting groups represented by and R^^ can be selectively eliminated by appropriate 

choice of the protecting groups and the specific reaction conditions employed to remove them, as is well known 
to those skilled in the art. 

(ii) Esterification 

25 

Where a compound containing one or more free cartxixy groups is produced, this group or these groups 
may be esterified, by methods well known in organic chemistry. For example, the reaction may be canied out 
by reacting the corresponding carboxylic acid with a compound of formula, R5*>-Y [in which R**> may represent 
any of the groups defined above for Rs* other than a hydrogen atom, and Y represents a halogen atom, such 

30 as a chlorine, bromine or iodine atom, a group of formula -OSOgRSb (in which R^^ is as defined above) or a 
sulphonyloxy group, such as a methanesulphonyloxy or£-toluenesulphonyloxy group]. The reaction Is carried 
out in the presence of a base, for example: an organic amine, such as triethylamine, pyridine or N-methylmor- 
pholine; an alkali metal carbonate, such as sodium carbonate or potassium carbonate; or an alkali metal hyd- 
rogencarbonate, such as sodium hydrogen carbon ate or potassium hydrogencarbonate. It Is also normally and 

35 preferably carried out in an inert solvent (preferably: an amide, such as N,N-dimethylformamide or N,N-dime- 
thylacetamide; a halogenated hydrocarbon, preferably a halogenated aliphatic hydrocarbon, such as 
methylene chloride; a ketone, such as acetone or methyl ethyl ketone: or an ether, such as tetrahydrofuran or 
dioxane). Where the desired ester group is an alkyi group, the reaction may be carried out by reacting the car- 
boxylic acid with the corresponding dialkyi sulphate. 

40 The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 120°C, more preferably from 20''C to SC'C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 

45 period of from 30 minutes to 24 hours, more preferably from 1 to 1 6 hours, will usually suffice. 

Where the carboxy- protecting group is a Ci - Ce alkyI group, the esterification reaction may be carried out 
by reacting the corresponding carboxylic acid with a Ci - alcohol, such as methanol, ethanol, propanol or 
hexanol. in the presence of an acid catalyst, such as hydrogen chloride or sulphuric acid, in an Inert solvent 
(for example: one of the - Ce alcohols which may be used as the starting material described above; a haloge- 

50 nated hydrocarbon, such as methylene chloride; or an ether, such as tetrahydrofuran or dioxane) at a tempera- 
ture of from 0°C to 100<'C for a period of firom 1 to 24 hours, or by reacting the corresponding cari^oxylic acid 
with a halogenating agent (e.g. phosphorus pentachloride, thionyl chloride or oxalyl chloride) in an inert solvent 
(for example: a halogenated hydrocarbon, such as methylene chloride; an ether, such as tetrahydrofuran or 
dioxane; or an aromatic hydrocart>on, such as benzene or toluene) at a temperature of about room temperature 

55 for a period of from 30 minutes to 5 hours to yield the corresponding acyl halide, which is then reacted with the 
corresponding alcohol in an inert solvent (e.g. benzene or methylene chloride) in the presence of a base (for 
example triethylamine; however, in the case of the t-butyl ester, potassium t-butoxkje is used as the prefen-ed 
base) at a temperature of about room temperature for a period of firom 30 minutes to 10 hours. The desired 
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compound can be recovered by conventional means, for example, by a similar method to that described in Step 
A1. 

(iii) Fonmation of a carbamoy! group 

5 

Conversion of a carboxy group represented by to a group of fonnula -CONR^R^ in which R^ and R^ are 
as defined above, may be carried out using well known methods, for example by reacting the carboxyllc acid 
compound, In which the group R^ is protected, with a compound of fonmula (VI): 

R8R9NH (VI) 

10 in which R^ and R® are as defined above). 

This reaction consists of the formation of a peptide bond and is generally well known in organic synthetic 
chemistry. It may be carried out in an inert solvent (preferably a halogenated hydrocarbon, more preferably a 
halogenated aliphatic hydrocarbon^ such as methylene chloride or chlorofonm; an ester, such as ethyl acetate; 
an ether, such as tetrahydrofuran or dioxane; or an amide, such as N.N>dimethylacetamide or N,N-dlmethyl- 

15 formamide) in the presence of a condensing agent. 

Examples of condensing agents which may be used in this reaction include: carbodiimides, such as N,N- 
dicyciohexylcarbodlimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; phosphoryl com- 
pounds, such as diphenylphosphoryl azide or diethyiphosphoryl cyanide; carbonyldiimidazole; and 
triphenylphosphine-diethyl azodicarboxylate. Of these, we prefer the carbodiimides and diphenylphosphoryl 

20 azide. Where a phosphoryl compound is used, the reaction Is preferably canried out in the presence of a tertiary 
amine, such as triethylamine or N-methylmorpholine. 

Altematively, the reaction in this step can be accomplished by reacting the carboxylic acid with a tower 
alky! chloroformate, such as ethyl chloroformate or isobutyl chloroformate, In the presence of a tertiary amine, 
such as triethylamine or N-methylmorpholine, to produce a mixed acid anhydride, or by reacting the carboxylic 

25 acid with N-hydroxysucclnimide. N-hydroxybenzotriazole or £-nitrophenol or the like in the presence of a car- 
bodiimide. such as N.N-dicyclohexylcarbodiimide, to produce the corresponding active ester, and subsequently 
reacting the mixed acid anhydride or the active ester with the amine compound of formula (VI). 

As a further alternative, the reaction in this step can be earned out by reacting the carboxylic acid with a 
halogenating agent, such as phosphorus pentachloride, oxalyl chloride or thionyl chloride, in an inert solvent 

30 (for example: a halogenated hydrocarbon, such as methylene chloride; an ether, such as tetrahydrofuran or 
dioxane; or an aromatic hydrocarbon, such as benzene or toluene) to give the corresponding acyt halide. and 
then reacting the acyl halide with the amine compound of fonmula (VI). 

All of these reactions can take place over a wide range of temperatures, and the precise reaction tempera- 
ture is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature 

35 of from -20*C to 100°C, more preferably from -5**C to 50°C. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the reaction product can be recovered from the reaction mixture by con- 

40 ventional means. For example, insoluble materials in the reaction system are filtered off; a water-immiscible 
organic solvent, such as ethyl acetate, and water are added to the ftltrate; the organic solvent layer is separated 
and dried over a drying agent, such as anhydrous magnesium sulphate; and then the solvent is distilled off to 
leave the desired product The reaction product may, If necessary, be further purified by conventional means, 
for example by recrystallization or by the various chromatography techniques, notably preparative thin layer 

45 chromatography or column chromatography. 

(iv) Removal of tetrazolyl-protecting groups 

This may be accomplished by reacting the protected compound with an acid. The reaction is normally and 
50 preferably effected in an inert solvent 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: water; an organic acid, such as acetic acid; an ether, such as tetrahydrofuran or dioxane; an 
55 alcohol, such as methanol, ethanol or t-butanol; a ketone, such as acetone or methyl ethyl ketone; or a mixture 
of any two or more of these solvents. Of these, we prefer water, an organic acid, an alcohol or a mixture thereof. 

There is no particular limitation upon the nature of the acid used in the reaction, provided that it can normally 
function as a Bronsted acid. Preferred examples of such acids include: organic acids, such as acetic acid, formic 
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acid, oxalic acid, methanesul phonic acid, g-toluenesulphonic acid or trifluoroacetic acid; and inorganic acids, 
such as hydrochloric acid, hydrobromic acid, sulphuric acid or phosphoric acid. Of these, we prefer acetic acid, 
formic acid, trifluoroacetic acid or hydrochloric acid. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

5 not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-10''C to ^20''C, more preferably from O'^C to lOO^'C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from from 0.5 to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

10 After completion of the reaction, the desired product of this reaction can be recovered from the reaction 

mixture by conventional means. For example, after distilling off the solvent, the residue is dissolved in water 
and a water-immiscible organic solvent. The organic layer containing the desired compound is separated and 
dried over anhydrous magnesium sulphate. After distilling off the solvent, the desired compound can be 
obtained. The reaction product may. if necessary, be further purified by conventional means, for example by 

15 recrystallization or the various chromatography techniques, notably preparative thin layer chromatography or 
column chromatography. 

(v) Conversion of a cyano group to a tetrazolyl group 

20 In this step, a cyano group is converted to a tetrazolyl group by reacting the cyano compound with an alkali 

metal azide. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
25 solvents include: amides, such as N,N-dimethylformamide or N.N-dimethylacetamide; ethers, such as dioxane 
or 1,2-dimethoxyethane; and sulphoxides, such as dimethyl sulphoxide. 

Examples of suitable alkali metal azides include lithium azide, sodium azkje and potassium azide, of which 
sodium azide is preferred. There is no particular restriction on the amount of alkali metal azide epioyed, but 
we generally prefer to use from 1 to 5 equivalents, more preferably from 1 to 3 equivalents, of the alkali metal 
30 azide per equivalent of the cyano compound. 

We also prefer to carry out the reaction in the presence of an ammonium halide, for example ammonium 
fluoride, ammonium chloride or ammonium bromide, of which ammonium chloride is preferred. There is no par- 
ticular restriction on the amount of ammonium halide employed, but we generally prefer to use from 0.5 to 2 
equivalents, more preferably from 1 to 1.2 equivalents, of the ammonium halide per equivalent of the cyano 
35 compound. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
70 to 1 50°C, more preferably from 80 to 1 20*'C. The time required for the reaction may also vary widely, depend- 
ing on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
40 However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
10 hours to 7 days, more preferably from 1 to 5 days, will usually suffice. 

Alternatively, the cyano group may be converted to a tetrazolyl group by reacting the cyano compound with 
a trialkyltin azide or triaryltin azide. and then treating the resulting tin compound with an acid, a base or an alkali 
metal fluoride. 

45 The reaction of the cyano compound with the trialkyltin azide or triaryltin azide is nonnally and preferably 

effected in the presence of a solvent There is no particular restriction on the nature of the solvent to be 
employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydrocarbons, which may 
be aliphatic or aromatic hydrocarbons, such as benzene, toluene, xylene or heptane; halogenated hydrocar- 

50 bons, especially halogenated aliphatic hydrocarbons, such as 1.2-dichloroethane or chloroform; ethers, such 
as dioxane or 1,2-dimethoxyethane; amides, such as N,N-dimethylformamide or N,N-dimethylacetamlde; and 
esters, such as ethyl acetate or butyl acetate. 

Although there is no particular limitation on the nature of the trialkyltin or triaryl tin azide, and any such com- 
pound commonly used in reactions of this type may equally be employed here, we generally prefer to use: a 

55 trialkyltin azide in which each of the alkyi groups (which may be the same or different, although they are pref- 
erably the same) have from 1 to 4 carbon atoms, for example trimethyltin azide, triethyltin azide or tributyltin 
azide; or a triaryltin azide in which each of the aryl groups (which may be the same or different, although they 
are preferably the same) is as defined above in relation to the aryl groups which nr^y be represented by R^, 
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preferably a phenyl or substituted phenyl group, for example triphenyltin azide or tritolyltin azide. The anrK>unt 
of the trialkyltin azide or triaryltin azide employed is not critical, although an amount of from 1 to 3 equivalents 
per equivalent of cyano compound is preferred, and from 1 to 2 equivalents is more preferred. 

The reaction of the cyano compound with the trialkyltin azide or triaryltin azide can take place over a wide 

5 range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we find 
it convenient to carry out the reaction at a temperature of from 60 to ISO'^C, more preferably from 80 to 120°C. 
The time required for the reaction may also vary widely, depending on many factors, notably the reaction tem- 
perature and the nature of the reagents and solvent employed. However, provided that the reaction is effected 
under the preferred conditions outlined above, a period of from 8 hours to 7 days, more preferably from 1 to 5 

10 days, will usually suffice. 

The tin-containing compound produced by this reaction is then treated with an acid, a base or an alkali 
metal fluoride, to convert it to the desired tetrazolyl compound. Any acid, base or alkali metal fluoride commonly 
used for this type of reaction may be used in this reaction, and examples of suitable compounds include: acids, 
especially mineral acids, such as hydrochloric acid or sulphuric acid; bases, especially inorganic bases, such 

15 as alkali metal cart)onates and hydrogen carbonates (for example sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate or potassium hydrogen carbon ate) or alkali metal hydroxides (for example sodium 
hydroxide or potassium hydroxide); and alkali metal fluorides, such as lithium fluoride, sodium fluoride or potas- 
sium fluoride. 

The reaction is normally and preferably effected in the presence of a solvent. There Is no particular res- 

20 triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include those listed above for the reaction of the cyano compound with the trialkyltin azide or triaryltin 
azide and other solvents, such as alcohols (for example methanol or ethanol), water or aqueous alcohols. The 
reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 

25 to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 0°C to 100X, 
preferably about room temperature. The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, pro- 
vided that the reaction Is effected under the preferred conditions outlined above, a period of from 30 minutes 
to 3 days, more preferably from 1 hour to 24 hours, will usually suffice. 

30 A further alternative method of converting a cyano group to a tetrazolyl group is to react the cyano com- 

pound with a trialkyltin halide or triaryltin halide, in the presence of an alkali metal azide, after which the resulting 
tin compound is treated with an acid, a base or an alkali metal fluoride. 

The reaction of the cyano compound with the trialkyltin halide or triaryltin halide in the presence of an alkali 
metal azide is normally and preferably effected in the presence of a solvent. There is no particular restrrction 

35 on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents 
include: hydrocarbons, which may be aliphatic or aromatic hydrocarbons, such as benzene, toluene, xylene or 
heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 1,2-dlchloroet- 
hane or chloroform; ethers, such as dioxane or 1,2-dimethoxyethane; ketones, such as acetone or methyl ethyl 

40 ketone; amides, such as N,N-dimethylformamide or N,N-dimethylacetamide; and esters, such as ethyl acetate 
or butyl acetate. 

Although there is no particular limitation on the nature of the trialkyltin or triaryl tin halide, and any such 
compound commonly used in reactions of this type may equally be employed here, we generally prefer to use: 
a trialkyltin halide in which each of the alkyi groups (which may be the same or different, although they are pref- 

45 erably the same) has from 1 to 4 carbon atoms, for example trimethyltin chloride, trimethyltin bromide, triethyltin 
chloride or tributyltin chloride; or a triaryltin halide In which each of the aryl groups (which may be the same or 
different, although they are preferably the same) is as defined above in relation to the aryl groups which may 
be represented by R2, preferably a phenyl or substituted phenyl group, for example triphenyltin chloride or 
tritolyltin chloride. The amount of the trialkyltin halide or triaryltin halide employed is not critical, although an 

50 amount of from 1 to 3 equivalents per equivalent of cyano compound is preferred, and from 1 to 2 equivalents 
is more preferred. 

There is no particular restriction on the alkali metal azide which is also employed in this reaction. Examples 
include lithium azide, sodium azide and potassium azide, of which sodium azide is preferred. The amount of 
the alkali metal azide employed is not critical, although an anrK>unt of from 1 to 3 equivalents per equivalent of 
55 cyano compound is preferred, and from 1 to 2 equivalents is more prefenred. 

The reaction of the cyano compound with the trialkyltin halide or triaryltin halide in the presence of an alkali 
metal azide can take place over a wide range of temperatures, and the precise reaction temperature is not criti- 
cal to the invention. In general, we find it convenient to canry out the reaction at a temperature of from 60 to 
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150*»C, more preferably from 80 to 120*»C. The time required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 
ever, provided that the reaction Is effected under the preferred conditions outlined above, a period of from 8 
hours to 7 days, more preferably from 1 to 5 days, will usually suffice. 
5 The tin-containing compound produced by this reaction is then treated with an acid, a base or an alkali 

metal fluoride, to convert it to the desired tetrazolyl compound. The reaction is essentially the same as the reac- 
tion of the tin-containing compound (produced by reacting the cyano compound with a trialkyltin azide or triaryl- 
tin azide) with an acid, a base or an alkali metal fluoride, and may be carried out using the same solvents and 
reaction conditions. 

10 

(vi) Conversion of an alkylcarbamoyi group or a carbamoyl group to a cyano group 

To convert an alkylcarbamoyi group to a cyano group, the alkylcarbamoyi compound is reacted with a halo- 
gen compound capable of acting as a halogenating agent, preferably chlorinating agent, for example oxalyl 

15 chloride, phosphorus oxychloride or sulphonyl chloride. There Is no particular restriction on the amount of halo- 
gen compound employed, although we generally find it convenient to use from 1 to 3 equivalents, more pref- 
erably from 1 to 2 equivalents, per equivalent of the alkylcarbamoyi compound. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 

20 on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: hydrocarbons, which may be aliphatic or aromatic hydrocarbons, such as benzene, toluene, 
xylene or heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 
methylene chloride or chlorofonm; ethers, such as dioxane, tetrahydrofuran or diethyl ether; and esters, such 
as ethyl acetate or butyl acetate. 

25 The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

not critical to the invention. In general, we find it convenient to canry out the reaction at a temperature of from 
-1 0 to 1 00°C, more preferably from 0 to 50°C. The time required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 
ever, provided that the reaction is effected under the prefen-ed conditions outlined above, a period of from 10 

30 minutes to 16 hours, more preferably from 30 minutes to 6 hours, will usually suffice. 

To convert a carbamoyl group to a cyano group, the carbamoyl compound Is reacted with a dehydrating 
agent, for example acetic anhydride, trifluoroacetic anhydride, methanesul phonic anhydride, trif- 
luoromethanesul phonic anhydride, oxalyl chloride or sulphonyl chloride, in the presence of an organic amine, 
for example triethylamine, pyridine or N-methylmorpholine. 

35 The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 

triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: hydrocart)ons, which may be aliphatic or aromatic hydrocart>ons. such as benzene, toluene, 
xylene or heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 

40 methylene chloride or chloroform; ethers, such as dioxane, tetrahydrofuran or diethyl ether; and esters, such 
as ethyl acetate or butyl acetate. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-1 0 to 1 0O'^C, more preferably from 0 to 50°C. The time required for the reaction may also vary widely, depending 

45 on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 
ever, provided that the reaction is effected under the prefenred conditions outlined above, a period of from 10 
minutes to 16 hours, nrwre preferably from 30 minutes to 6 hours, will usually suffice. 

The desired product of these reactions can be recovered from the reaction mixture by conventional means, 
for example by neutralizing the mixture with a weak base, such as sodium hydrogencarbonate and then working 

50 up the product in a similar nnanner to that described In Step A1 of Reaction Scheme A. 

The cyano compound thus obtained may then be converted to the corresponding tetrazolyl compound, 
using any of the reactions described above. 

(vii) Removing hydroxy-protecting groups 

55 

Where R^ represents a tri-substituted silyl group, an aralkyi group, an acyl group, an alkoxymethyl group, 
a tetrahydropyranyt group, a tetrahydrothiopyranyl group, a tetrahydrothienyl group, a tetrahydrofliryl group or 
a substituted tetrahydropyranyl. tetrahydrothiopyranyl. tetrahydrothienyl or tetrahydrofliryl group, all of which 
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can be regarded as hydroxy-protecting groups, the protecting group is removed, to produce a compound In 
which R* represents a hydrogen atom. The nature of the reaction employed to remove the protecting group, 
will, of course, depend on the nature of the protecting group, as is well known in the art, and any of the many 
well known reactions used for deprotectlng compounds of this type may equally be used here. 
5 Where the hydroxy-protectrng group is a silyl group, It can normally be removed by treating the protected 

compound with a compound capable of forming a fluorine anion, such as tetrabutylammonium fluoride. The 
reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
Involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include 

10 ethers, such as tetrahydrofuran or dioxane. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find It convenient to carry out the reaction at about room temperature. 
The time required for the reaction may also vary widely, depending on many factors, notably the reaction tem- 
perature and the nature of the reagents and solvent employed. However, provided that the reaction Is effected 

15 under the preferred conditions outlined above, a period of from 10 to 18 hours will usually suffice. 

Where the hydroxy-protecting group Is an aralkyi group, deprotection can normally be accomplished by 
catalytic reduction at a temperature of from 0°C to 80°C. more preferably from 10X to 60**C, in a solvent in 
the presence of hydrogen and of a catalyst. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 

20 trictlon on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: alcohols, such as methanol, ethanol or isopropanol; ethers, such as diethyl ether, tetrahyd- 
rofuran or dioxane; aromatic hydrocarbons, such as toluene, benzene or xylene; aliphatic hydrocarbons, such 
as hexane or cyclohexane; esters, such as ethyl acetate or propyl acetate: fatty acids, such as acetic acid; or 

25 a mixture of water and any one or more of the above organic solvents. 

There is no particular limitation upon the nature of the catalyst used, and any catalyst commonly used for 
catalytic reduction may also be used here. Preferred examples of such catalysts include palladium on charcoal. 
Raney nickel, platinum oxide, platinum black, rhodium on aluminium oxide, a complex of triphenylphosphine 
and rhodium chloride and palladium on barium sulphate. 

30 The hydrogen pressure used is not critical to the reaction and may vary over a wide range, although the 

reaction is normally can-led out at a pressure of from 1 to 3 times atmospheric pressure. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 100°C, more preferably from lO^C to 50°C. The time required for the reaction may also vary widely, 

35 depending on many factors, notably the reaction temperature and the nature of the reagents, catalyst and sol- 
vent employed. However, provided that the reaction is effected under the preferred conditions outlined above, 
a period of from 5 minutes to 24 hours, more preferably firom 30 minutes to 16 hours, will usually suffice. 

Where the hydroxy-protecting group is an aliphatic acyl group, an aromatic acyl group or an alkoxycarbonyl 
group, it can be removed by treating the protected compound with a base. 

40 There is no particular limitation upon the nature of the base used, provided that it does not affect other parts 

of the compound. Preferred examples of such bases include: metal alkoxides, especially alkali metal alkoxides, 
such as sodium methoxide; alkali metal carbonates, such as sodium carbonate or potassium carbonate; alkali 
metal hydroxides, such as sodium hydroxide or potassium hydroxide; and ammonia, which is preferably in the 
fomn of aqueous ammonia or a concentrated solution of ammonia in methanol. 

45 The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 

triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: water; organic solvents, such as alcohols (e.g. methanol, ethanol or propanol) or ethers (e.g. 
tetrahydrofuran or dioxane); or a mixture of water and one or more of these organic solvents. 

50 The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0*'C to 150*C, more preferably from 0°C to 60*C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 

55 period of from 1 to 20 hours, more preferably from 1 to 16 hours, will usually suffice. 

Where the hydroxy-protecting group Is an alkoxymethyl group, an alkoxyalkoxymethyl group, a haloal- 
koxymethyl group, a tetrahydropyranyl group, a tetrahydrothiopyranyl group, a tetrahydrofuranyi group, a tet- 
rahydrothienyl group, or a substituted tetrahydropyranyl. tetrahydrothiopyranyl, tetrahydrofuranyi or 
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tetrahydrothienyl group having at least one halogen or alkoxy substituent. it can normally be rennoved by treating 
the protected compound with an acid. 

There is no particular limitation upon the nature of the acid used, and any Bronsted acid may be used in 
this reaction. Preferred examples of such acids include: inorganic acids, especially mineral acids, such as hyd- 
5 rochloric acid or sulphuric acid; and organic acids, including both cartjoxylic acids and sulphonic acids, such 
as acetic acid or p^toluenesulphonic acid. Strongly acidic cation exchange resins, such as Dowex SOW (trade 
mark) can also be used. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 

10 on the reagents involved and that It can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: alcohols, such as methanol or ethanol; ethers, such as tetrahydrofuran or dioxane; organic 
acids, such as fonmic acid or acetic ackj; and mixtures of water and one or nrK>re of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 

IS 0°C to 50°C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 10 minutes to 18 hours will usually 
suffice. 

After completion of any of the above reactions, the desired compound of the invention can be recovered 
20 from the reaction mixture by conventional means depending on the nature of the reaction and the reaction 
medium. An example of one such technique comprises: neutralizing the reaction mixture appropriately; remov- 
ing any insoluble material which may exist in the mixture, for example by filtration; adding a water-immiscible 
organic solvent; washing with water; and finally distilling off the solvent. The resulting product can. if necessary, 
be purified by conventional means, for example, by recrystallization. or by the various chromatography techni- 
25 ques, notably preparative thin layer chromatography or column chromatography. 

Under the conditions used for removing the hydro xy-protecting group, simultaneous deprotection of a pro- 
tected carboxy group may take place occasionally. 

(viii) Alkylation and acylation of hydroxy groups 

30 

Alkylation of a hydroxy group may be carried out by reacting the hydroxy compound with an alkyi hallde 
in which the alkyi group has from 1 to 6 carbon atoms, preferably methyl iodide, ethyl iodide, ethyl bromide, 
propyl iodide, propyl bromide or butyl iodide, or a dialkyi sulphate (in which each alkyt group has from 1 to 6 
carbon atoms and may be the same or different, although they are preferably the same), such as dlnr>ethyl sul- 

35 phate or diethyl sulphate. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reactk)n or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include; amides, such as N,N-dimethylformamide, N,N-dimethylacetamide or N-methylpynrolidinone; 

40 ketones, such as acetone or methyl ethyl ketone; or sulphoxides, such as dimethyl sulphoxide. 

The reaction is effected in the presence of a base, the nature of which Is not critical, provided that it does 
not damage the reagents or products. Preferred examples of bases which may be used include alkali metal 
hydrides, such as sodium hydride, potassium hydride or lithium hydride. The reaction can take place over a 
wide range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we 

45 find it convenient to carry out the reaction at a temperature of from 0^*0 to 120**C, more preferably from 20*C 
to 80''C. The time required for the reaction may also vary widely, depending on many factors, notably the reac- 
tion temperature and the nature of the reagents and solvent employed. However, provkled that the reaction is 
effected under the preferred conditions outlined above, a period of from 30 minutes to 24 hours, nnore preferably 
from 1 to 16 hours, will usually suffice. 

50 Acylation of a hydroxy group may also be carried out by well known methods commonly used in organic 

synthetic chemistry. For example, it can be carried out by reacting the hydroxy compound with: an alkanoyi 
halide, containing from 2 to 6 cart>on atoms, such as acetyl chloride, propionyl chloride, butyryl bromide, valeryl 
chloride or hexanoyi chloride; a carboxylic acid anhydride or mixed cartx)xyllc acid anhydride, in which the group 
derived from the or each carboxylic acid contains from 1 to 6, preferably from 2 to 6, carbon atoms, such as a 

55 mixed anhydride of formic acid and acetic acid, acetic anhydride, propionic anhydride, valeric anhydride or 
hexanoic anhydride; an alkoxycarbonyl halide, in which the alkoxy group contains from 1 to 6 cart>on atoms, 
such as methoxycarbonyl chloride, methoxycarbonyl bromide, ethoxycartxjnyl chloride, propoxycartK)nyl 
chloride, butoxycarbonyl chlorkJe or hexyfoxycartwnyl chlorde; an arylcarbonyl halide, such as benzoyl 
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chloride, benzoyl bromide or naphthoyi chloride; a halo- or alkoxy-alkanoyi halide containing from 2 to 6 cart>on 
atoms, such as chloroacetyl chloride, dichloroacetyt chloride, trichloroacetyl chloride or methoxyacetyl chloride; 
or an alkenoyi chloride containing from 3 to 6 cart>on atoms, such as acryloyl chloride, methacryloyi chloride, 
crotonoyi chloride, 3-methyl-2-butenoyl chloride or 2-methyl-2-butenoy( chloride. 

5 The reaction Is normally and preferably effected in the presence of a solvent. There is no particular res- 

triction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 
methylene chloride or chloroform; esters, such as ethyl acetate; and ethers, such as tetrahydrofuran or dioxane. 

10 The reactk)n is effected in the presence of a base, preferably an organic tertiary amine, such as triethylamine, 
pyridine, diethytisopropylamine or 4-dimethytaminopyridine. The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not critical to the invention. In general, we find it conve- 
nient to canry out the reaction at a temperature of from -10°C to 120°C. more preferably from 0**C to 80°C, The 
time required for the reaction may also vary widely, depending on many factors, notably the reaction tempera- 

15 ture and the nature of the reagents and solvent employed. However, provided that the reaction Is effected under 
the preferred conditions outlined above, a period of from 30 minutes to 24 hours, more preferably from 1 to 16 
hours, will usually suffice. 

After completion of either of the above reactions, the desired product can be recovered from the reaction 
mixture by conventional means. For example, one suitable recovery method is as already described for recov- 
20 ering the product of Step A1 . 

Reaction Scheme B: 

Compounds of formula (la) in which R* represents a hydrogen atom, that is to say compounds of formula 
25 (lb), may also be prepared as shown in the following Reaction Scheme B: 

Reaction Scheme B: 

30 o .R^^ 
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In the above formulae R^ R^ R^ R^, R^^ and X are as defined above, and R^ preferably represents a 
group other than a hydrogen atom. 

In Step B1, an imidazote-5-carboxylate compound of formula (VII) is reacted with a biphenylmethyi com- 

25 pound of fomnula (Ml), to give a compound of formula (VIII). This reaction is essentially the same as that of Step 
A1 in Reaction Scheme A, and may be carried out using the same reagents and reaction conditions. 

In Step B2, a compound of formula (lb) is prepared by reacting a compound of formula (VIII) with a reducing 
agent or with a Grignard reagent of formula, R^Mg-X (in which R^" represents any of the groups defined above 
for R3 other than a hydrogen atom, and X is as defined above). 

30 Examples of the reducing agents which may be used in this reaction include: alkylaluminium hydrides, such 

as diisobutylaluminium hydride; and metal, especially alkali metal, borohydrides, such as sodium borohydride 
or sodium cyanoborohydride. Of these, we prefer diisobutylaluminium hydride and sodium borohydride. 

The reaction of the compound of formula (VIII) with the reducing agent is normally and preferably conducted 
in an inert solvent There is no particular restriction on the nature of the solvent to be employed, provided that 

35 it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at 
least to some extent. Examples of suitable solvents include: hydrocarbons, especially aromatic hydrocarbons, 
such as toluene or hexane: ethers, such as tetrahydrofuran or dioxane; alcohols, such as methanol or ethanol; 
water; and mixtures of water with any one or more of the above organic solvents. Preferred solvents vary 
depending upon the nature of the reducing agent used. For example, where the reducing agent is an alkylalumi- 

40 nium hydride, hydrocarbons or ethers are preferred; alternatively, where it is an alkali metal borohydride, 
alcohols, water or mixtures of water with an alcohol are preferred. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-30X to 80°C, more preferably from -20*C to 20*'C, when the reducing agent is an alkylaluminium hydride, or 

45 at a temperature of from -30*C to 80*'C, more preferably from 0°C to 50**C, when it Is an alkali metal borohydrkie. 
The time required for the reaction may also vary widely, depending on many factors, notably the reactk)n tem- 
perature and the nature of the reagents and solvent employed. However, provided that the reaction is effected 
under the preferred conditions outlined above, a period of from 30 minutes to 24 hours, nDore preferably from 
1 to 16 hours, will usually suffice. 

50 The reaction of the compound of formula (VIII) with a Grignard reagent is normally and preferably effected 

in the presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, pro- 
vided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the rea- 
gents, at least to some extent Examples of suitable solvents Include: hydrocarbons, which may be aliphatic 
or aromatic, such as hexane or toluene; halogenated hydrocarbons, especially halogenated aliphatic hydrocar- 

55 bons, such as methylene chloride or 1,2-dichloroethane; and ethers, such as tetrahydrofuran or diethyl ether, 
of which the ethers and halogenated hydrocarbons are preferred. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
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to 100°C. more preferably from -10°C to 50°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, wll usually suffice. 

5 After completion of any of the above reactions, the desired compounds of each reaction can be recovered 

from the reaction mixture by conventional means. For example, one suitable recovery procedure comprises: 
mixing the reaction mixture with water or with an aqueous solution of ammonium chloride; and stirring it at room 
temperature, after which it is extracted with a water-immiscible solvent, such as ethyl acetate. The extract may 
then be washed with water and dried over a drying agent, such as anhydrous magnesium sulphate, after which 

10 the solvent is distilled off; if necessary, the product can be further purified by conventional means, for example, 
by recrystallization, or by the various chromatography techniques, notably preparative thin layer 
chromatography or column chromatography. 



Reaction Scheme C: 

15 

Compounds of formula (la) in which R2, R3 and R* all represent hydrogen atoms, that is to say compounds 
of fomnula (Ic), and compounds of formula (Vlil), which are intermediates in reaction Scheme B, can be prepared 

as shown in Reaction Scheme C: 

20 Reaction Scheme C: 
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In the above formulae R2 R8 R7» and X are as defined above, and R^ preferably represents a group 

20 Other than a hydrogen atom. 

In Step C1 of this reaction scheme, an imidazole-5-carboxylate compound of formula (IX) is reacted with 
a biphenylmethyl compound of formula (III), to give a dicarboxylate compound of formula (X). This reaction is 
essentially the same as that described above in Step A1 of Reaction Scheme A, and may be carried out using 
the same reagents and reaction conditions. 

25 In Step C2 of this reaction scheme, the dicarboxylate compound of formula (X) obtained as shown in Step 

C1 is reacted with aljout one equivalentof a Grignard reagent of formula R^^MgX (in which X is as defined above 
and R2a represents any of the groups defined above for R2 other than a hydrogen atom) and/or with about one 
equivalent of a reducing agent to give the compound of formula (VIII). These reactions are essentially the same 
as those described above in Step B2 of Reaction Scheme B, and may be earned out using the same reagents 

30 and reaction conditions. 

In Step C3 of this reaction scheme, which is an alternative to Step C2, the dicarboxylate compound of for- 
mula (X) is reacted with two or more molar equivalents of a reducing agent to give the compound of formula 
(Ic). The reaction is essentially the same as that described above in Step B2 of Reaction Scheme B, and may 
be carried out using the same reagents and reaction conditions. 

35 In Step C4, the hydroxymethyl compound of formula (Ic), obtained as shown in Step C3» is oxidized to con- 

vert the hydroxymethyl group to a formyl group and prepare a compound of formula (Villa). 

The oxidization reaction In this Step may be carried out by reacting the hydroxymethyl compound of formula 
(Ic) with an oxidizing agent, such as magnesium oxide or silver oxide. 

The reaction Is normally and preferably effected in the presence of a solvent. There is no particular res- 

40 triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: hydrocarbons, which may be aliphatic or aromatic hydrocarbons, such as benzene, toluene, 
xylene or heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 
methylene chloride or chlorofonm; ethers, such as diethyl ether, tetrahydnafuran or dioxane; esters, such as 

45 ethyl acetate or butyl acetate; and ketones, such as acetone or methyl ethyl ketone. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0 to 1 00**C. more preferably from 1 0 to 60°C. The lime required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 

50 ever, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

Alternatively, the reaction of Step C4 may be canried out by reacting the hydroxymethyl compound of for- 
mula (Ic) with dimethyl sulphoxide and with a dehydrating agent in the presence of an organic amine. Suitable 
dehydrating agents Include, for example, sulphur trioxide-dioxane complex, oxalyl chloride and trifluoroacetic 

55 anhydride. Suitable organic amines include, for example, triethylamine and pyridine. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
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solvents include: halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 
nr>ethylene chloride or chloroform; ethers, such as diethyl ether, tetrahydrofuran or dioxane; esters, such as 
ethyl acetate or butyl acetate; and sulphoxides, such as dimethyl sulphoxide. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

5 not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-60°C to 60X, more preferably from -50°C to 30°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 10 minutes to 8 hours, more preferably from 30 minutes to 5 hours, will usually suffice. 

10 After completion of any of the above reactions, the desired product of the reaction can be recovered from 

the reaction mixture by conventional means. For example, the reaction mixture is mixed with water and with a 
water-immiscible solvent, such as ethyl acetate. The organic layer is separated, washed with water and dried 
over a drying agent, such as anhydrous magnesium sulphate; the solvent is then removed by distillation, nor- 
mally under reduced pressure. If necessary, the product can be further purified by conventional means, for 

15 example, by recrystalllzation, or by the various chromatography techniques, notably preparative thin layer 
chromatography or column chromatography. 

The resulting compound of fonmula (VIII) may then, if desired, be allowed to react with a Grignard reagent 
of formula R^MgX (in which and X are as defined above) according to the method described above in Step 
B2 of Reaction Scheme B, to give the conresponding compound having a group of formula -CR2(R3a)-OH (in 

20 which R2 and R^^ are as described above) at the 4 -position of the imidazolyl ring - not shown in the reaction 
scheme. 

Reaction Scheme D: 

25 In this reaction scheme, a cyano compound of formula (XII) is first prepared, and then this is converted to 

a compound of formula (I): 

Reaction Scheme D: 
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In the above formulae, R^ R2, R3, r4^ r5^ r6^ r7 and X are as defined above, and represents a protected 
25 carboxy group or a protected tetrazolyl group, both of which may be as previously exemplified in relation to 

In Step D1 of this reaction scheme, an imidazole-5-carbonitrile compound of fomriula (XI) is reacted with 
a biphenylmethyl compound of formula (Ilia), to give a compound of formula (XII). This reaction is essentially 
the same as that described above in Step A1 of Reaction Scheme A, and may be carried out using the same 
30 reagents and reaction conditions. 

In Step D2, the resulting compound of formula (XII) may be subjected to any one or (in appropriate cases) 
more of the following reactions: 

(ix) converting the cyano group at the 5-position of the imidazole ring to a carboxy group; 

(x) converting the cyano group at the 5-position of the imidazole ring to a carbamoyl group; 
35 (xi) removing any carboxy-protecting groups; 

(xii) esterifying the carboxy group at the 5-position of the Imidazole ring or on the biphenyl group; 

(xiii) converting the carboxy group at the 5-position of the imidazole ring to a group of formula -CONR«R»; 

(xiv) removing the tetrazolyl-protecting group; 

(xv) where R* represents a tri-substltuted silyl group, an aralkyi group, an aralkyloxycarbonyl group, an 
40 aliphatic acyl group, an alkoxymethyl group, an alkoxyalkoxymethyl group, a haloalkoxymethyl group, a 

tetrahydropyranyl group, a tetrahydrothiopyranyl group, a tetrahydrothieny! group, a tetrahydrofuryl group 
or a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group having 
at least one halogen or alkoxy substituent, all of which can be regarded as hydroxy- protecting groups, 
removing the protecting group to produce a compound in which R^ represents a hydrogen atom; and 
45 (xvi) where R^ represents a hydroxy group, alkylating or acylating this group. 

The above reactions may be carried out as follows: 

(ix) Conversion of a cyano group to a carboxy group 

50 The conversion is effected by hydrolysis of the cyano group in the compound of formula (XII) via a car- 

bamoyl group. This reaction is well known In chemical synthesis generally, and may be carried out using any 
reagent known for this purpose. For example, an alkali metal hydroxide, such as sodium hydroxide, potassium 
hydroxkJe or lithium hydroxide. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 

55 triction on the nature of the solvent to be employed, provided that It has no adverse effect on the reactton or 
on the reagents involved and that It can dissolve the reagents, at least to some extent. Examples of suitable 
solvents indude: water alcohols, such as methanol or ethanol; ethers, such as tetrahydrofuran or dioxane; or 
a mixture of any two or more of these solvents; an aqueous solvent is prefenred. 
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The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 120°C, more preferably from 20°C to 100^C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 

5 employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the desired product can be recovered from the reaction mixture by con- 
ventional means. For example, one suitable recovery procedure comprises: neutralizing the reaction mixture 
by adding a mineral acid, such as hydrochloric acid; if the desired product of fonnula (I) precipitates, it can then 

10 be recovered by filtration; alternatively, after neutralizing the reaction mixture, the solvent is distilled off and 
the resulting residue is purified by column chromatography to give the desired product; alternatively, the residue 
is mixed with water and with a water-immiscible solvent, such as ethyl acetate, and the resulting mixture is ext- 
racted with an organic solvent, after which the extract is dried over a drying agent, such as anhydrous mag- 
nesium sulphate, and freed from the solvent to give the desired product. If necessary, the product can be further 

15 purified by conventional means, for example, by recrystallization, or by the various chromatography techniques, 
notably preparative thin layer chromatography or column chromatography. 

In this reaction, where the starting material is a compound, in which represents an acyl group and/or 
R7b represents an ester group of a primary or secondary alcohol (such as methanol, ethanol or isopropanol), 
the acyl group of and the ester residue of R^t> are simultaneously removed. 

20 

(x) Conversion of a cyano group to a carbamoyl group 

In this reaction, a cyano group in the compound of formula (XII) is converted to a carbamoyl group. 

The product of this reaction is an intermediate of the previous reaction (ix). Therefore the reaction is carried 
25 out in a similar way but under milder conditions than those employed in reaction (ix). 

The reaction is carried out by treating the compound of formula (XII) with an alkali, for example: an alkali 
metal hydroxide, such as lithium hydroxide, sodium hydroxide or potassium hydroxide; or an alkali metal car- 
bonate, such as sodium carbonate or potassium carbonate. The reactton is normally and preferably effected 
in the presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, pro- 
30 vided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the rea- 
gents, at least to some extent. Examples of suitable solvents Include: water; a mixture of water and an alcohol, 
such as methanol or ethanol; or a mixture of water and an ether, such as tetrahydrofuran or dioxane. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
35 0°C to 100*^0. more preferably from 10°C to 80«C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 0.5 to 24 hours, more preferably from 1 to 8 hours, will usually suffice. The reaction can be accel- 
erated by adding a catalytic amount of hydrogen perioxide. 
40 After completion of the reaction, the reaction product can be recovered from the reaction mixture by con- 

ventional means. For example, one suitable recovery procedure comprises: neutralizing the reaction mixture 
with a mineral acid, such as hydrochloric acid; distilling off the solvent under reduced pressure; adding water 
to the residue; extracting the mixture with a water-immlscible solvent, such as ethyl acetate; drying the organic 
extract solution over a drying agent, such as anhydrous magnesium sulphate; and distilling off the solvent. If 
45 necessary, the product can be further purified by conventional means, for example, by recrystallization, or by 
the various chromatography techniques, notably preparative thin layer chromatography or column 
chromatography. 

(xi) Removing carboxy-protecting groups 

50 

This is the same reaction as is Involved In reaction (i) of Step A2 of Reaction Scheme A, and may be carried 
out using the same reagents and reaction conditions. 

(xii) Esterification 

55 

This is the same reaction as is involved in reaction (11) of Step A2, and may be carried out using the same 
reagents and reaction conditions. 
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(xtii) Conversion of a carboxy group to a group of formula -CONR^R^ 

This is the same reaction as is involved in reaction (iii) of Step A2. and may be earned out using the same 
reagents and reaction conditions. 

5 

(xiv) Removal of tetrazolyl-protecting groups 

This is the same reaction as is involved in reaction (iv) of Step A2, and may be carried out using the same 
reagents and reaction conditions. 

10 

(xv) Removing hydroxy-protecting groups 

This is the same reaction as Is involved in reaction (vii) of Step A2. and may be carried out using the same 
reagents and reaction conditions. 

15 

(xvi) Alkylation and acylatlon of hydroxy groups 

This is the same reaction as is involved in reaction (viii) of Step A2, and may be canried out using the same 
reagents and reaction conditions. 

20 

Reaction Scheme E: 

In this reaction scheme, a compound of formula (XII) in which R* Is hydrogen, that is to say a compound 
of fomnula (XV). is prepared from the corresponding compound of fonnula (XIII) having a ketonic (-C(0)R2] group 
25 at the 4-positton of the Imidazole ring. 

Reaction Scheme E: 

35 H CN 

(XIII) 
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In the above formulae, R\ R^, R3, R«, R7b and X are as defined above. 

In Step E1 of this reaction scheme, an imidazole-5-cartx>xylate compound of formula (XIII) is reacted with 
a biphenylmethyi compound of fonmula (Ilia), to give a compound of formula (XIV). This reaction Is essentially 
the same as that described above in Step A1 of Reaction Scheme A, and may be canried out using the same 
5 reagents and reaction conditions. 

The resulting compound of fomriula (XIV) is then reacted in Step E2 with a reducing agent or with a Grignard 
reagent of fomiula, R^-Mg-X (in which R^* and X are as defined above). This reaction is essentially the same 
as that described above in Step B2 of Reaction Scheme B, and may be carried out using the same reagents 
and reaction conditions. The resulting product may then be recovered and, if desired, further purified, as des- 
10 cribed in Step 82. 

Reaction Scheme F: 



Certain 5-cyanoimidazole derivatives, for use as intermediates in the foregoing reaction schemes may be 



15 prepared as illustrated in the following Reaction Scheme F: 
Reaction Scheme F: 
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In the above formulae, R\ R^, R6, R^b and X are as defined above. 

In Step F1 of this reaction scheme, an imidazole-5-carboxylate compound of fomiula (XVI) is reacted with 
a biphenylmethyl compound of formula (Ilia), to give a compound of formula (XVII). This reaction is essentially 
the same as that described above in Step A1 of Reaction Scheme A, and may be canried out using the same 
reagents and reaction conditions. 

Steps F2, F3 and F4 are essentially the same as Steps C2, C3 and C4, respectively, of Reaction Scheme 
C, and may t>e earned out using the same reagents and reaction conditions. The resulting product may then 
be recovered and. if desired, further purified, as described in Reaction Scheme C. 

The preparation of certain of the starting materials used in the above reaction schemes is shown in Reaction 
Schemes 6 and H: 
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Reaction Scheme G: 
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Reaction Scheme H (cont): 
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In the above formulae R^ and R^ are as defined above. R^^ represents an alkyi group containing 
from 1 to 6 carbon atoms, such as those illustrated above in respect of R\ and is preferably an alkyI group 
having from 1 to 4 carbon atoms, and more preferably a methyl or ethyl group. R^^ represents a hydrogen atom 
IS or a Imidazolyl-protecting group, for example an aralkyi group, such as a trityl group, a diphenyl methyl group 
or a benzyl group, or an alkoxymethyl group in which the atkoxy part has from 1 to 4 carbon atoms, such as a 
methoxymethyl, ethoxymethyl, propoxymethyl or butoxymethyl group, preferably a trityl group, a benzyl group, 
a methoxymethyl group or an ethoxymethyl group, more preferably a trityi group. 

20 Reaction Scheme G: 

In this Reaction Scheme G, a compound of formula (V) in which R^ represents a hydrogen atom, that is a 
compound of formula (Va), (IX) or (XVI) (which are starting materials in Reaction Schemes A, C or F, respect- 
ively) is prepared. The compound of formula (Va) may then, if desired, be protected, e.g. by alkylation, acylation, 

25 formation of a tetrahydropyranyloxy, tetrahydrothiopyranyloxy, tetrahydrothienyloxy or tetrahydrofuryloxy 
group, a substituted tetrahydropyranyloxy, tetrahydrothiopyranyloxy, tetrahydrothienyloxy or tetrahydrofuryloxy 
group or a group of formula -SiR»R'>Rc, in which R^, R" and R^ are as defined above. These reactions, other 
than formation of an optionally substituted tetrahydropyranyloxy, tetrahydrothiopyranyloxy, tet- 
rahydrothienyloxy or tetrahydrofuryloxy group, may be canried out as described in reaction (viii) of Step A2 of 

30 Reaction Scheme A, to give the corresponding compound in which R* represents any of the groups represented 
by R^ other than a hydrogen atom. 

Formation of a tetrahydropyranyloxy, tetrahydrothiopyranyloxy, tetrahydrothienyloxy or tetrahydrofuryloxy 
group or a substituted tetrahydropyranyloxy, tetrahydrothiopyranyloxy, tetrahydrothienyloxy or tetrahyd- 
rofuryloxy group may be carried out by reacting a compound of formula (V) in which R^ represents a hydrogen 

35 atom with dihydropyran, dihydrothiopyran, dihydrothtophene or dihydrofuran or a substituted dihydropyran, 
dihydrothiopyran, dihydrothiophene or dihydrofuran having at least one halogen or Ci - Ce alkoxy substituent 
in the presence of an acid (such as p-toluenesulphonic acid) in an inert solvent (for example a halogenated 
hydrocarbon, such as methylene chloride) at about room temperature for from 1 to 24 hours. 



In Step G1, a compound of fonnula (XVI) is prepared by reacting an ortho ester compound of formula (XIX) 



40 with diaminomaleonitrile, which has the fonnula (XX). The reaction is normally and preferably effected in the 
presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, provided 
that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, 
at least to some extent. Examples of suitable solvents include: aromatic hydrocarbons, such as benzene, 
toluene or xylene; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 1,2-di- 

45 chloroethane or carbon tetrachloride; ethers, such as tetrahydrofuran or dioxane; and nitriles, such as acetonit- 
rile. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
50^C to 180^C, more preferably from SO^C to ISO^'C. The time required for the reaction may also vary widely, 
50 depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of firom 1 to 24 hours, more preferably from 2 to 10 hours, will usually suffice. 

The reaction product of formula (XVI) can be recovered by collecting the crystals deposited in the reaction 
system or by distilling off the solvent. The product can, if necessary, be further purified by conventional means. 
55 for example, by recrystallization, or by the various chromatography techniques, notably preparative thin layer 
chromatography or column chromatography. 

Step G2 consists of preparing an imidazole-4,5-dicarboxylic acid compound of formula (XXI) by hydrolyzing 
the compound of formula (XVI) prepared in Step G1 . This reaction may be carried out by heating the compound 
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of fonmuia (XVI) under reflux with an aqueous mineral acid, such as aqueous hydrochloric acid, sulphuric acid 
or nitric acid, for a period of from 1 to 24 hours (preferably from 3 to 16 hours). The product of formula (XXI) 
can be recovered by collecting the crystals deposited in the reaction mixture upon cooling, by filtration or by 

dlstiiling off the solvent. 

5 Step G3, an optional step, consists of preparing a diester compound of fonnula (IX) by protecting the car- 

boxy group of the imidazole-4,5-dicarboxylic acid compound of fonnula (XXI) prepared in Step G2. This reaction 
may be carried out by reacting the compound (XXI) with a compound of formula R^^-Y, in which R^** and Y are 
as defined above. 

The reaction is nonmally and preferably effected in the presence of a solvent. There is no particular res- 
10 triction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents involved and that It can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: hydrocarbons, especially aromatic hydrocarbons, such as benzene or toluene; halogenated 
hydrocarbons, especially halogenated aliphatic hydrocarbons, such as methylene chloride or chlorofonm; 
ethers, such as tetrahydrofuran or dioxane; alcohols, such as methanol, ethanol or t-butanol; amides, such as 
15 N.N-dimethylacetamide, N.N-dimethytformamlde or N-methyl-2-pyrrolidinone: ketones, such as acetone or 
methyl ethyl ketone; nitriles, such as acetonitrile; and sulphoxides, such as dimethyl sulphoxide. Of these, we 
prefer the nitriles, halogenated hydrocarbons or amides. 

We also prefer that the reaction should be carried out in the presence of a base, the nature of which is not 
critical, provided that it does not affect any other parts of the reagents. Preferred examples of bases which may 
20 be used include: organic amines, such as triethylamine, N,N-diisopropylethylamine or N-methylmorphotine. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention, although the preferred temperature may varies depending upon the nature of the 
starting material, the solvent and the base. In general, we find it convenient to carry out the reaction at a tem- 
perature of from -10°C to lOO'^C, more preferably from 0*'C to 80°C. The lime required for the reactk)n may 
25 also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the reaction Is effected under the preferred conditions outlined 
above, a period of from 0.5 to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by con- 
ventional means. For example, after distilling off the solvent, the residue is mixed with water; the mixture is 
30 extracted with a water-immiscible organic solvent, such as ethyl acetate; the extract is dried over a drying agent, 
such as anhydrous magnesium sulphate; and the solvent is distilled off. The product can, if necessary, be further 
purified by conventional means, for example, by recrystallization, or by the various chromatography techniques, 
notably preparative thin layer chromatography or column chromatography. 

Alternatively, the dicarboxylic acid compound of fonmula (XXI) may be esterified, to give the diester of for- 
35 mula (IX). The reaction employed for this will, as is well known in the art, depend on the nature of the ester 
residue R^^. 

For example, where the group represented by R^^ is a - Cq alkyi group or an aralkyi group, such as a 
benzyl group, the compound of formula (IX) can be prepared by reacting the corresponding dicarboxylic acid 
with a Ci - Cfl alcohol, such as methanol, ethanol, propanol or hexanol, or an aralkyi alcohol, such as a benzyl 

40 alcohol, in the presence of an acid catalyst, such as hydrogen chloride or sulphuric acid in an inert solvent (for 
example; one of the Ci -C© alcohols which may be used as the starting material described above; a halogenated 
hydrocarbon, such as methylene chloride, or an ether, such as tetrahydrofuran or dioxane) at a temperature 
of from 0°C to lOO^'C, preferably from 20°C to SO^C, for a period of from 1 hour to 3 days, preferably from 16 
to 24 hours; or by treating the conresponding dicarboxylic acid with a halogenating agent (e.g. phosphorus pen- 

45 tachloride, thionyl chloride or oxaiyi chloride) in an inert solvent (for example: a halogenated hydrocarbon, such 
as methylene chloride; an ether, such as tetrahydrofuran or dioxane; or an aromatic hydrocarbon, such as ben- 
zene or toluene) at about room temperature for a period of from 30 minutes to 5 hours, preferably from 1 to 3 
hours, to give the corresponding acyl halide and then reacting this acyl halide with the corresponding alcohol 
(when the t-butyl ester is prepared, it is desirable to use potassium t-butoxide in place of the alcohol) in an inert 

50 solvent (e.g. benzene or nnethylene chloride) in the presence of a base (e.g. triethylamine) at about room tem- 
perature for a period of from 30 minutes to 10 hours. 

The desired compound can be recovered from the reaction mixture by conventional means. For example, 
after distilling off the solvent, the residue is dissolved in water and a water-immiscible organic solvent, such as 
ethyl acetate, and the resulting solution is neutralized with sodium hydrogencarbonate; the organic layer is then 

55 separated and dried over a drying agent, such as anhydrous magnesium sulphate; the solvent is then distilled 
off to leave the desired product. The product can. if necessary, be further purified by conventional means, for 
example, by recrystallization, or by the various chromatography techniques, notably preparative thin layer 
chromatography or column chronrtatography. 
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In Step G4. a compound of formula (Va) is prepared by reacting a diester compound of formula (IX) with 
a Grignard reagent of formula R2»MgX and/or R^^MgX (in which R2«, R3« and X are as defined above). 

The reaction is essentially the same as that described above in Step B2 of Reaction Scheme B« and may 
be carried out using the same reagents and reaction conditions. 

5 

Reaction Scheme H: 

These reactions prepare compounds of formulae (Xllla), {Xla)and (Vila), in each of which R^^ is a hydrogen 
atom, that is to say compounds of formulae (XIII), (XI) and (VII), and a compound of formula (Va), which are 

10 starting materials used in Reaction Schemes E, D, A and B, respectively. 

In Step H1 , which is an optional step, a compound of formula (XVIa) is prepared by reacting a dinitrile com- 
pound of fomiula (XVI) with a compound of formula R^i«-X (in which X is as defined above and R^^" represents 
any of the groups defined above for R^^ other than a hydrogen atom) in the presence of a base. 

Examples of suitable bases include: alkali metal hydrides, such as lithium hydride or sodium hydride; alkali 

15 metal carbonates, such as sodium carbonate or potassium cart)onate; and alkali metal alkoxides, such as 
sodium methoxide, sodium ethoxide or potassium t-butoxide. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 

20 solvents include: halogenated hydrocarbons, such as methylene chloride or chloroform; ethers, such as tet- 
rahydrofuran or dioxane; amides, such as dimethylfonmamide or dimethylacetamide; and ketones, such as 
acetone or methyl ethyl ketone. The reaction can take place over a wide range of temperatures, and the precise 
reaction temperature is not critical to the invention. In general, we find it convenient to carry out the reaction 
at a temperature of from 0°C to 120X. more preferably from 20''C to 80*C. The time required for the reaction 

25 may also vary widely, depending on many factors, notably the reaction temperature and the nature of the rea- 
gents and solvent employed. However, provided that the reaction is effected under the preferred conditions 
outlined above, a period of from 1 to 24 hours, more preferably firom 3 to 8 hours, will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by con- 
ventional means. For example, one suitable recovery procedure comprises: adding water to the reaction mixt- 

30 ure; extracting the mixture with a water-miscible organic solvent, such as ethyl acetate; washing the extract 
with water and drying it over a drying agent, such as anhydrous magnesium sulphate; and finally distilling off 
the solvent. The product can, if necessary, be further purified by conventional means, for example, by recrys- 
tallization, or by the various chromatography techniques, notably preparative thin layer chromatography or col- 
umn chromatography. 

35 In Step H2, a compound of formula (Xllla) is prepared by reacting a dinitrile compound of fomiula (XVIa) 

with a Grignard reagent of fbnnula R2»MgX, in which R2» and X are as defined above, or with a reducing agent. 
This reaction is essentially the same as that described above in Step B2 of Reaction Scheme B, and may be 
carried out using the same reagents and reactbn conditions. 

An imidazolyi-protecting group of a compound of fonmula (Xllla) may optionally be removed by treating the 
40 compound of formula (Xllla) in a conventional manner, depending on the nature of the protecting group, to give 
the compound of formula (Xlll). 

For example, when the protecting group is a trityl group or an alkoxymethyl group, it may be removed by 
reacting the protected compound with an acid. 

Examples of suitable acids include: inorganic acids, such as hydrochloric acid or sulphuric acid; and organic 
45 acids, such as acetic acid, formic acid, trifluoroacetic acid, methanesulphonic acid or ^-toluenesulphonic acid. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular res- 
triction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: ethers, such astetrahydrofuran or dioxane; alcohols, such as methanol or ethanol; acids, such 
50 as acetic ack); water; or a mixture of any two or more of the atx)ve solvents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
O'^C to 120°C, more preferably from 10''C to lOO'^C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
55 employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by con- 
ventional means. For example, one suitable recovery procedure comprises: evaporating the solvent and puri- 



77 




EP 0 503 785 A1 

fylng the product by recrystallization or chromatography; or neutralizing the reaction mixture with a weak base 
(such as sodium hydrogencarbonate), extracting with a water-immiscible organic solvent, such as ethyl acetate, 
and evaporating off the solvent. The product can. if necessary, be further purified by conventional means, for 
example, by recrystallization, or by the various chromatography techniques, notably preparative thin layer 

5 chromatography or column chromatography. 

When the imidazolyl- protecting group is an aralkyi group, such as a benzyl or diphenylmethyl group, it can 
be removed by catalytic hydrogenation. The reaction is essentially the same as that described above in reaction 
(i) of Step A2 of Reaction Scheme A, in which the carboxy-protecting group is an an aralkyi group, and may 
be carried out using the same reagents and reaction conditions. 

10 In Step H3, the resulting carbonyl compound of formula (Xllla) is then reacted with a Grignard reagent of 

fonnula R^^MgX, in which and X are as defined above, or with a reducing agent, to give the compound of 
fonrnula (Xia). This reactbn is essentially the same as that described above in Step B2 of Reaction Scheme 
B, and may be canried out using the same reagents and reaction conditions. 

If desired, the imidazolyl-protecting group of the compound of formula (XIa) can be renrK>ved by essentially 

15 the same reaction as that optional reaction described above as Step H2 of Reaction Scheme H. which may be 
carried out using the same reagents and reaction conditions. 

In Step H4, a carboxylic acid compound of fonmula (XXII) is prepared by hydrolyzing the remaining cyano 
group at the 5-position of the imidazole ring. The reaction may be carried out using an alkali metal hydroxide, 
such as sodium hydroxide, potassium hydroxide or lithium hydroxide, in an inert solvent (preferably water; an 

20 alcohol, such as methanol or ethanol; an ether, such as tetrahydrofuran or dioxane; or a mixture of any two or 
more of the above solvents). The reaction can take place over a wide range of temperatures, and the precise 
reaction temperature is not critical to the invention. In general, we find it convenient to carry out the reaction 
at a temperature of from 0**C to 120**C. more preferably from 20°C to 100°C. The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the rea- 

25 gents and solvent employed. However, provided that the reaction is effected under the preferred conditions 
outlined above, a period of from 0.5 to 24 hours, more preferably from 1 to 16 hours, will usually suffice. After 
completion of the reaction, the reaction product can be recovered by conventional means. For example, the 
reaction mixture is neutralized by adding a mineral acid, such as hydrochloric acid; If the desired compound of 
fonnula (XXII) appears as a precipitate in the reaction medium, it can be collected by filtration. Alternatively, 

30 the desired compound can be recovered as follows: after neutralizing the reaction mixture, the solvent is distilled 
off and the residue is subjected to column chromatography; alternatively, the residue may be mixed with water 
and a water-immiscible organic solvent and extracted with the organic solvent, after which the extract is dried 
over a drying agent, such as anhydrous magnesium sulphate, and the solvent is distilled off to leave the desired 
product. The product can, if necessary, be further purified by conventional means, for example, by recrystalli- 

35 zation, or by the various chromatography techniques, notably preparative thin layer chromatography or column 
chromatography. 

In Step H5. an optional step, a compound of formula (Va) is prepared by esterification of the carboxylic 
acid compound of formula (XXII), optionally followed by deprotection of the imidazolyl group. This esterification 
reaction is essentially the same as that described above in reaction (ii) of Step A2 of Reaction Scheme A, and 
40 the optional deprotection is essentially the same as Step H2 of Reaction Scheme H, and each may be carried 
out using the same reagents and reaction conditions. 

In Step H6, a compound of fonmula (XXIII) is prepared by hydrolysing a compound of formula (Xllla). This 
reaction is essentially the same as that described above in Step H4 of Reaction Scheme H, and may be carried 
out using the same reagents and reaction conditions. 
45 In Step H7, a compound of formula (Vila) is prepared by esterification of the compound of formula (XXIII). 

This reaction is essentially the same as that described above in Step H5 of Reaction Scheme H, and may be 
carried out using the same reagents and reaction conditions. 

If desired, the imidazolyl-protecting group of the compound of formula (Vila) can be removed by essentially 
the same reaction as that optional reaction described above as Step H2 of Reaction Scheme H, which may be 
50 carried out using the sanr>e reagents and reactk>n conditions. 

In Step H8, a compound of fonmula (Va) is prepared by reacting a compound of fonnula (Vila) with a Grig- 
nard reagent and/or a reducing agent, and then optionally de protecting the imidazolyl group. This reaction is 
essentially the same as that described above in Step 82 of Reaction Scheme B, and the optional deprotection 
is essentially the same as Step H2 of Reaction Scheme H, and each may be carried out using the same reagents 
55 and reaction conditions. 

The compounds of the present invention can form salts. There is no particular restriction on the nature of 
these salts, provided that, where they are intended for therapeutic use, they are phanmaceutically acceptable. 
Where they are intended for non -therapeutic uses, e.g. as intermediates in the preparatk>n of other, and poss- 
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Ibly more active, compounds, even this restriction does not apply. The compounds of the present invention can 
fonn salts with bases. Examples of such salts include: salts with an alkali metal, such as sodium, potassium 
or lithium; salts with an alkaline earth metal, such as barium or calcium; salts with another metal, such as mag- 
nesium or aluminium; organic base salts, such as a salt with dicydohexyl amine, guanidine or triethylamine; 

5 and salts with a basic amino acid, such as lysine or arginine. Also, the compound of the present invention con- 
tains a basic group in its molecule and can therefore form acid addition salts. Examples of such acid addition 
salts include: salts with mineral acids, especially hydrohalic acids (such as hydrofluoric acid, hydrobromic acid, 
hydroiodic acid or hydrochloric acid), nitric acid, carbonic acid, sulphuric acid or phosphoric acid; salts with 
lower alkylsulphonic acids, such as methanesulphonicacid, trifluoromethanesulphonicacid orethanesulphonic 

10 acid; salts with arylsulphonic acids, such as benzenesulphonic acid or £-toluenesulphonic acid; salts with 
organic carboxylic acids, such as acetic acid, fumaric acid, tartaric acid, oxalic acid, maleic acid, malic acid, 
succinic acid or citric acid; and salts with amino acids, such as glutamic acid or aspartic acid. The compounds 
of the present invention can be converted to a phanmaceutically acceptable salt by treatment with an acid or a 
base by conventional means, as is well known in the art. 

15 The compounds of the present invention exhibit an excellent inhibitory effect against the elevation of blood 

pressure induced by angiotensin II and are therefore extremely useful for prevention or treatment of circulatory 
diseases as a hypotensive drug or a therapeutic drug for heart diseases. 
Their biological activity was detenmined by the following experiment. 

20 Evaluation of All receptor blocking activity by inhibition of pressor response to angiotensin II 

The biological activity of each compound was assessed by determining the dose required to inhibit the 
pressor response to intravenous angiotensin 11 by fifty percent (ID50) in rats. Male Wister-lmamlchi rats, each 
weighing 300 to 400 g, were anestheslzed by intraperitoneal injection of 100 mg/Kg of sodium thiobuta barbital 

25 [inactin (trade name)] and two cannulae were inserted: one into the femoral artery for measuring blood pressure 
and the other into the femoral vein for injecting drugs. Fifty ng/kg of angiotension II were intravenously adminis- 
tered at intervals of about 1 0 minutes, and the elevation of blood pressure (normally about 50 mmHg) was obser- 
ved. After constant pressor responses to angiotensin II were obtained, a test compound was intravenously 
administered. Two minutes later, angiotension II was again injected, and the inhibitory effect of the test com- 

30 pound was estimated. The percent inhibitions of the pressor response to angiotensin II by progressive increase 
of the test compound was used to calculate the value of ID50. Angiotensin II was used in this test dissolved in 
0.5 % bovine serum albumin (BSA) and the test compounds were dissolved in 100% dimethyl sulphoxide 
(DMSO). Table 7 shows the ID50 values thus detenmined. 



In addition to the compounds of the Invention (which are identified hereafter by the number of the one of 



35 the following Examples which illustrates their preparation), we also carried out the same experiment using a 
prior art compound (identified in the Table as "compound A"), which is 2-[4-(2-butyl-5-chloro-4-chloromethyli- 
midazol-1 -ylmethyl)phenyl]benzoic acid, which is disclosed in Example 1 18 of European Patent Publication No. 
253 310. 
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Table 7 



5 

Teat compound ID50 (mg/kg, i.v.) 

(Compound of Example No.) 



10 



15 



20 



25 



30 



40 



5 


0.22 


10 


0 . 066 


11 


0.25 


17 


0 .056 


19 


0.008 


22 


0 . 017 


23 


0.043 


24 


0 . 014 


36 


0 .0062 


39 


0.010 


41 


0.0063 


44 


0 .0082 


45 


0.19 


46 


0 . 18 


48 


0.064 


50 


0.22 


55 


0.23 


59 


0 .066 


60 


0.134 


69 


0.019 


74 


0.036 


75 


0.11 


76 


0.022 



45 



The compounds of the present invention can be administered, for example, orally in the form of tablets, 
capsules, granules, powders, syrups or the like, or parenterally by Injection, suppository or the like. These phar- 
maceutical preparations can be produced in the conventional manner using the adjuvants generally known in 
the art, such as excipients, binders, disintegrating agents, lubricants, stabilizers, corrigents and the like. 
55 Although the dosage may vary depending upon the symptoms and age of the patient, the nature and seventy 
of the disease or disorder and the route and manner of administration, in the case of oral administratbn to an 
adult human patient, the compounds of the present invention may normally be administered at a total daily dose 
of from 1 to 1000 mg. preferably from 5 to 300 mg, either in a single dose, or in divided doses, for example two 
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or three times a day; in the case of intravenous Injection, a dose of from 0.1 to 100 mg. preferably from 0.5 to 
30 pDg, may be administered between one and three times a day. 

The invention is further illustrated by the following Examples, which demonstrate the preparation of various 
of the compounds of the invention. The preparation of certain starting materials used in these Examples is 
5 shown in the subsequent Preparations. 

EXAMPLE 1 



Methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate (Com- 
10 pound No. 1-94) 



1 (a) Dimethyl 1-[(2'-t-butoxycarbonylbiphenyM-yl)methyl]-2-butyllmidazole-4,5-dicarboxylate 

A sodium methoxide solution prepared from 0.69 g of sodium and 40 ml of methanol was added to a solution 
15 of 7.2 g of dimethyl 2-butylimidazole-4,5-dicart)oxylate (prepared as described In Preparation 4) In 40 ml of 
methanol, and the resulting mixture was concentrated by evaporation under reduced pressure. The resulting 
residue was mixed with benzene, and the mixture was concentrated by distillation under reduced pressure. After 
this operation had been repeated three times, the solid thus obtained was dissolved in 72 ml of N.N-dimethy- 
lacetamide. A solution of 10.41 g of t-butyl 4'-bromomethylbiphenyl-2-carboxylate in 100 ml of N,N-dimethyla- 
20 cetamide was then added dropwise to the resulting solution. The reaction mixture was then stirred at room 
temperature for 1 hour and at 50 - 55®C for 2 hours. At the end of this time, it was mixed with ethyl acetate and 
water, and the ethyt acetate layer was separated, and dried over anhydrous magnesium sulphate; the solvent 
was then removed by distillation under reduced pressure. The residue was purified by column chromatography 
through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent. to give 15.1 g of 
25 the title compound as a gum. 

Nuclear Magnetic Resonance Spectrum (CDCQ 6 ppm: 
0.90 (3H, triplet, J = 7 Hz); 
1.26 (9H, triplet); 
1.1 -2.0 (4H, multiplet); 
30 2.70 (2H, triplet, J = 7 Hz); 

3.81 (3H, singlet); 
3.90 (3H, singlet); 
5.47 (2H, singlet); 
6.95 - 7.85 (8H. multiplet). 

35 

1 (b) Methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyll-2-butyl-4-hydroxymethylimidazole-5-carboxylate 

42 ml of diisobutyl aluminium hydride (as a 1 .5 M solution in in toluene) were added dropwise at a tempera- 
lure between -20°C and -15°C to a solution of 16.0 g of dimethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]- 
40 2-butylimidazole-4,5-dicarboxylate [prepared as described in step (a) above] in 200 ml of tetrahydrofuran, and 
the resulting mixture was allowed to stand at 0 - 5°C for 16 hours. At the end of this time, the reaction mixture 
was mixed with an aqueous solution of ammonium chloride and ethyl acetate and was then stirred for 1 hour. 
After this, precipitates were removed by filtration. The ethyl acetate layer was then separated and dried over 
anhydrous magnesium sulphate, and the solvent was removed by distillation under reduced pressure. The resi- 
45 due was then purified by column chromatography through silica gel, using ethyl acetate as the eluent, to give 
12.0 g of the titie compound as crystals, melting at 99°C. 
Nuclear Magnetic Resonance Spectrum (CDCC3) 5 ppm: 
0.90 (3H, triplet, J = 7 Hz); 
1.20 (9H, singlet); 
50 1.1 - 2.0 (4H, multiplet); 

2.69 (2H, tiiplet, J = 7 Hz); 
3.55 (1H, broad singlet); 
3.78 (3H, singlet); 
4.84 (2H, doublet. J = 5 Hz); 
55 5.60 (2H, singlet); 

6.95 - 7.9 (8H. multiplet). 
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EXAMPLE 2 



Ethyl 14(2'4-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl^-hydrQxymethylimidazo}e-5-carboxylate (Com- 
pound No. 1-95) 



2(a) Diethyl 1-[(2'-t-butoxycart)onylbiphenyl-4-yl)rnethyl]-2-butylimidazole-4.5-dicarboxyiate 

Following a procedure similar to that described In Example 1(a), but using 8.0 g of diethyl 2-butylimidazole- 
4,5-dlcarboxylate (prepared as described in Preparation 3) and 10.41 g of t-butyl 4'-bromomethylbiphenyl-2- 
10 carboxylate, 1 5.4 g of the title compound were obtained as a gum. 
Nuclear Magnetic Resonance Spectrum {COC(^) 6 ppm: 
0.90 (3H. triplet. J = 7 Hz); 
1.1 -2.0(4H, multiplet); 
1.24 (9H, singlet): 
15 1.26(3H, triplet. J = 7Hz); 

1.39 (3H. triplet. J = 7 Hz); 
2.72 (2H. triplet, J = 7 Hz); 
4.28 (2H, quartet. J = 7 Hz); 

4.40 (2H. quartet, J = 7 Hz); 
20 5.50 (2H, singlet); 

7.0 - 7.9 (8H, multiplet). 

2 (b) Ethyl 1'{(2*-t-butoxycarbonyibiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimldazole-5-carboxylate 

25 Following a procedure similar to that described in Example 1(b). but using 1.50 g of diethyl 1-[(2'-t- 

butoxycarbonytbiphenyl-4-yl)methyl]-2-butylimidazole-4,5-dicarboxylate [prepared as described in step (a) 
above] and 3.9 ml of diisobutyialuminium hydride (as a 1.5 M solution in toluene). 1.1 g of the title compound 

was obtained as a gum. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
30 0.90 (3H, triplet, J = 7 Hz); 

1.24 (9H, singlet); 

1.30 (3H, triplet, J = 7 Hz); 

1.1-2.0 (4H, multiplet); 

2.68 (2H, triplet, J = 7 Hz); 
35 3.60 (1 H, broad singlet); 

4.24 (2H, quartet, J = 7 Hz); 

4.84 (2H. singlet); 

5.57 (2H. singlet); 

6.9 - 7.85 (8H, multiplet). 

40 

EXAMPLE 3 



Methyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethylimidazole'5-carboxylate (Compound No. 

1-5) 

45 

A solution of 0.36 g of methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-buty!-4-hydroxymethylimi- 
dazole-5-carboxylate (prepared as described in Example 1) in 4 ml of a 4 N solution of hydrogen chloride In 
dioxane was allowed to stand at room temperature for 4 hours. At the end of this time, the reaction mixture 
was concentrated by evaporation under reduced pressure, and the residue was triturated with ethyl acetate, 
50 to give crystals, which were collected by filtration to give 0.35 g of the title compound in the form of its hyd- 
rochloride, melting at 192-195°C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.81 (3H, triplet, J = 7 Hz); 
1.22- 1.35 (2H. multiplet); 
55 1.43- 1.56 (2H, multiplet); 

3.00 (2H. triplet, J = 7 Hz); 
3.82 (3H. singlet); 
4.81 (2H, singlet); 
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5.77 (2H, singlet); 
7.18-7.75 (8H. multiplet). 

EXAMPLE 4 

5 

1- [(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl3-2-butyl-4-hydroxymethylimidazole-5-carfaoxylic acid (Com- 
pound No. 1-96) 

A solution of 2.01 g of lithium hydroxide monohydrate in 97 ml of water was added to a solution of 4.78 g 
10 of methyl 1-[(2'-t-butoxycarbonylbiphenyt^-yt)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate (prep- 
ared as described in Example 1) in 48 ml of dioxane, and the resulting mixture was stirred at room temperature 
for 18 hours. At the end of this time, the reaction mixture was freed from dioxane by distillation under reduced 
pressure, and 47.6 ml of 1 N aqueous hydrochloric acid were added to the aqueous residue. The crystals which 
precipitated were collected by filtration and then washed with water and with diethyl ether, in that order, to give 
15 4.26 g of the title compound, melting at 187*'C (with decomposition). 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.85 (3H, triplet, J = 7 Hz); 
1.24 (9H, singlet); 
1.1 - 1.9 (4H. multiplet); 
20 2.80 (2H, triplet, J = 7 Hz); 

5.05 (2H, singlet); 
5.93 (2H, singlet); 
7.0 - 7.85 (8H. multiplet). 

25 EXAMPLE 5 

2- Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethylimidazole-5-carboxylic acid (Compound No. 1-2) 

A solution of 0.12 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5- 
30 carboxylic acid (prepared as described in Example 4) in 2 ml of a 4 N solution of hydrogen chloride in dioxane 
was allowed to stand at room temperature for 5 hours and then the solvent was removed by distillation under 
reduced pressure. The resulting residue was triturated in ethyl acetate, to give 0.1 1 g of the title compound in 
the form of its hydrochloride, melting at 130 - 140°C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
35 0.80 (3H, triplet, J = 7 Hz); 

1.2-1.33 (2H, multiplet); 
1.4-1.53 (2H. multiplet); 
2.98 (2H, triplet, J = 7 Hz); 
4.84 (2H, singlet); 
40 5.81 (2H, singlet); 

7.17-7,74 (8H, multiplet). 

EXAMPLE 6 

45 Plvaioyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxyl- 
ate (Compound No. 1-97) 

350 mg of potassium carbonate were added to a solution of 552 mg of 1-[(2'-t-butoxycarbonylbiphenyl-4- 
yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylic acid (prepared as described in Example 4) and 220 
50 mg of plvaioyloxymethyl chloride in 7 ml of N,N-dimethylacetamide, and the resulting mixture was stirred at room 
temperature for 5 hours. At the end of this time, the reaction mixture was mixed with ethyl acetate and water, 
and the ethyl acetate layer was separated and dried over anhydrous magnesium sulphate; the solvent was then 
renrKived by distillation under reduced pressure. The resulting residue was purified by column chromatography 
through silica gel, using ethyl acetate as the eluent, to give 0.62 g of the title compound as a syrup. 
55 Nuclear Magnetic Resonance Spectrum (CDCfa) 5 ppm: 
0.91 (3H, triplet, J = 7 Hz); 
1.18 (9H, singlet); 
1.21 (9H, singlet); 
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1.1 -2.0(4H.multiplet); 
2.72 (2H. triplet. J = 7 Hz); 
3.35 (1H, broad); 
4.85 (2H, doublet, J = 5 Hz); 
5 5.61 (2H, singlet); 

5.90 (2H, singlet); 

6.95 - 7.9 (8H. multlplet). 

EXAMPLE 7 

10 

Pivaloyloxymethyl 2-butyl-1-[(2'-cartx)xybiphenyl-4-yi)methyll-4-hydroxymethylimidazole-5-carboxylate 
(Compound No. 1-98) 

A solution of 0.62 g of pivaloyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hyd- 
15 roxymethylimidazole-S-caitexylate (prepared as described in Example 6) in 1 0 ml of a 4 N solution of hydrogen 
chloride in dioxane was allowed to stand at room temperature for 4 hours, after which it was concentrated by 
evaporation under reduced pressure. The syrupy residue was stirred in diethyl ether, and then the solvent was 
removed by decantation and the residue was dried in vacuo , to give 0.46 g of the hydrochloride of the title com- 
pound as a powder. 
20 Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm: 
0.85 (3H, triplet, J = 7 Hz); 
1.19 (9H, singlet); 
1.25- 1.45 (2H, multiplet); 
1.65- 1.80 (2H. multiplet); 
25 2.99 (2H, triplet. J = 7 Hz); 

5.01 (2H. singtet); 
5.70 (2H. singlet); 
5.89 (2H. singlet); 
7.05 - 7,97 (8H, multiplet). 

30 

EXAMPLE 8 



Methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(methoxymethyl)imidazole-5-carbQxylate (Com- 
pound No. 1-99) 

35 

0.057 g of sodium hydride (as a 55% w/w dispersion in mineral oil) was added to a solution of 0.478 g of 
methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl}-2-butyl-4-hydroxymethylimidazole-5-carboxylate (prep- 
ared as described in Example 1) in 5 ml of N.N-dlmethylacetamide, and the resulting mixture was stirred at 
room temperature for 30 minutes. At the end of this time. 0. 1 25 ml of iodomethane were added, and the reaction 
40 mixture was stirred at 50''C for 3 hours. The reaction mixture was then mixed with ethyl acetate and water. The 
ethyl acetate layer was separated and dried over anhydrous magnesium sulphate; the solvent was then 
removed by distillation under reduced pressure. The resulting residue was purified by column chromatography 
through silica gel, using a 1 ; 1 by volume mixture of ethyl acetate and methylene chloride as the eluent, to 
give 0.30 g of the title compound as a gum. 
45 Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.90 (3H, triplet, J = 7 Hz); 
1.24 (9H, singlet); 
1.1 -2.0 (4H, multiplet); 
2.71 (2H. triplet, J = 7 Hz); 
50 3.46 (3H, singlet); 

3.80 (3H, singlet); 
4.68 (2H, singlet); 
5.60 (2H, singlet); 
6.9 - 7.9 (8H. multiplet). 
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EXAMPLE 9 

Methyl 2-butyl-1-[(2'-carboxybiphenyl^-yl)methyl]-4-(methoxyrnethyj)imidazole-5-carboxylate (Compound 
No. 1-121) 

5 

A solution of 0.30 g of methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(methoxymethyl)imi- 
dazole-5-carboxylate (prepared as described in Example 8) in 3 ml of a 4 N solution of hydrogen chloride in 
dioxane was allowed to stand at room temperature for 5 hours, after which the solvent was removed by distil- 
lation under reduced pressure. The syrupy residue was triturated in diethyl ether and collected by filtration, to 
10 give 0.26 g of the title compound in the form of Its hydrochloride, melting at 106 - 1 10°C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.81 (3H. triplet, J * 7 Hz); 
1.2-1.35 (2H, multiplet); 
1.45-1.6 (2H, multiplet); 
15 2.97 (2H, triplet, J = 7 Hz); 

3.39 (3H, singlet); 
3.82 (3H, singlet); 
4.72 (2H, singlet); 
5.75 (2H, singlet); 

20 7.16-7.74 (8H. multiplet). 

EXAMPLE 10 

2-Butyl-1-[(2'-cariboxybiphenyl-4-yl)n)ethyl]-4-[(1 -hydroxy- 1-methyl)ethyl]imidazole-5-carboxytic acid (Com- 
25 pound No. 1-31) 

10(a) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-cyano-44(1-hydroxy-1-methyi)ethyl]imidazole 

48 mg of sodium hydride (as a 55% w/w dispersion In mineral oil) were added, at room temperature and 
30 under an atmosphere of nitrogen, whilst stirring, to a solution of 207 mg of 2-butyl-5-cyano-4-[(1 -hydroxy- 1- 
methyl)ethyl]imidazole (prepared as described in Preparation 7) in 10 ml of N,N-dimethylacetamlde, and the 
resulting mixture was stirred for 30 minutes; at the end of this time, 347 mg of t-butyl 4'-bromomethylbiphenyl- 
2-carboxylate were added. The reaction mixture was then stirred at room temperature for 2 hours, after which 
it was poured into a mixture of ice and sodium chloride and extracted with ethyl acetate. The extract was dried 
35 over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure, to give an oily 
crude product. This was purified by column chromatography through silica get, using a 1 : 1 by volume mixture 
of hexane and ethyl acetate as the eluent, to give 462 mg of the title compound. 
Nuclear Magnetic Resonance Spectrum (CDC^^) 5 ppm: 
0.90 (3H, triplet, J = 7 Hz); 
40 1.1 -2.1 (4H, multiplet); 

1.21 (9H, singlet); 
1.61 (6H, singlet); 
2.70 (2H, triplet, J = 7 Hz); 

3.40 (1H, singlet); 
45 5.22 (2H, singlet); 

7.0-8.0 (8H, multiplet). 

1 Q(b) 2-Butyl-1 -[(2'-carboxybiphenyl-4-yl)methyl]-5-cyano-4-{(1 -hydroxy-1 -methyl)ethyl]imidazole 

50 A solution of 462 mg of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)nnethyl]-2-butyl-5-cyano-4-I(1-hydroxy-1-me- 

thyl)ethyl]imidazole [prepared as described In step (a) above] in 10 ml of a 4 N solution of hydrogen chloride 
in dioxane was allowed to stand overnight at room temperature. At the end of this time, the reaction mixture 
was concentrated by evaporation under reduced pressure, and the concentrate was dissolved in methylene 
chloride. The precipitate which deposited was collected by filtration and dried, to give 457 mg of the hyd- 
55 rochloride of the title compound as a colouriess powder, melting at 209 - 210**C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.85 (3H, triplet. J = 7 Hz); 
1.0-1.8 (4H. multiplet); 
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1.58 (6H, singlet): 

3.00 (2H. triplet. J = 7 Hz); 
5.51 (2H. singlet); 

7.1 -8.0(8H. nnultiplet). 

5 

1 0(c) 2-Butyl-1-{(2^-carboxybiphenyl-4-yl)nnethy!]-4-[(1-hydroxy-1-niethyl)ethyl]imidazole-5-cartw acid 

A solution of 314 mg of 2-butyl-1-[(2'-carboxybiphenyl-4-yl)nnethyi]-5-cyano-4-((1-hydroxy-1-methyl)et- 
hyl]lmidazole hydrochloride [prepared as described in step (b) above] in an aqueous solution of 460 mg of 
10 sodium hydroxide in 5 ml of water was stirred in an oil bath kept at lOC'C for 5 hours. At the end of this time, 
the reaction mixture was cooled» and its pH was adjusted to a value of 3 to 4 by the addition of 1 N aqueous 
hydrochloric acid. The colourless precipitate which deposited was collected by filtration, washed with water and 
dried over anhydrous magnesium sulphate, to give 244 mg of the title compound, melting at 139 - 141°C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
15 0.86 (3H. triplet, J = 7 Hz); 

1.0- 1.9 (4H, multiplet); 
1.60 (6H. singlet); 
2.66 (2H, triplet, J = 7 Hz); 
5.70 (2H. singlet); 
20 6.9 - 7.9 (8H, multiplet). 

EXAMPLE 11 

2-Butyl-1-[(2'-carboxybiphenyM-yl)methyl]-4-(1-hydroxyethyl)imidazole-5-carboxylic acid (Compound No. 1- 
25 25) 

11(a) 4-Acetyl-1-[(2'-t-butoxycarbonylbiphenyl-4-yt)methyl]-2-butyl-5-cyanoimidazole 

0.87 g of potassium carbonate and 2.4 g of t-butyl 4'-bromomethylbiphenyl-2-carboxylate were added to 
30 a solution of 1.2 g of 4-acetyl-2-butyl-5-cyanoimidazole (prepared as described in Preparation 5) in 12 ml of 
N.N^dimethylacetamide, and the resulting mixture was stirred at room temperature for 3 hours. At the end of 
this time, the reaction mixture was diluted with 100 ml of ethyl acetate and washed with a saturated aqueous 
solution of sodium chloride. The aqueous layer was once again extracted with 50 mi of ethyl acetate, and the 
combined extracts were washed with a saturated aqueous solution of sodium chloride. The solvent was 
35 removed by distillation under reduced pressure, and the resulting residue was purified by column 
chromatography through silica gel. using a 3 : 1 by volume mixture of hexane and ethyl acetate as the eluent, 
to give 1.31 g of the title compound. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.93 (3H, triplet, J = 7 Hz); 
40 1.1 -2.1 (4H, multiplet); 

1.23 (9H, singlet); 
2.58 (3H, singlet); 
2.75 (2H, triplet, J = 7 Hz); 
5.32 (2H. singlet); 
45 7.0 - 8.0 (8H. multiplet). 

1 1 (b) 4-Acetyl-2-butyl-1-[(2'-carboxybiphenyt-4-yl)methyl]-5-cyanoimidazole 

A solution of 1 .3 g of 4-acetyl-1-((2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-cyanoimidazole [prep- 
50 ared as described in step (a) above] in 30 ml of a 4 N solution of hydrogen chloride in dioxane was allowed to 
stand overnight at room temperature, after which it was concentrated by evaporation under reduced pressure. 
The concentrate was purified by column chromatography through silica gel, using a 10 : 1 by volume mixture 
of methylene chloride and methanol as the eluent. to give a colouriess amorphous solid. The solid was triturated 
in hexane. collected by filtration and dried, to give 1.1 g of the title compound, melting at above 55**C (with sof- 
55 tening). 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.84 (3H, triplet. J = 7 Hz); 
1.0-2.0 (4H, multiplet); 
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2.54 (3H. singlet); 

2.66 (2H. triplet, J = 7 Hz); 

5.17 (2H. singlet); 

6.8 - 7.0 (8H, multiplet). 

5 

11(c) 2-Butyt-1-[(2'-carboxybiphenyl-4-yl)nriethyl}'5-cyano-4-(1-hydroxyethyl)imidazole 

68 n^g of sodium borohydrlde were added to a solution of 71 8 nng of 4-acetyl-2-butyl-1 -[(2'-carboxybiphenyl- 
4-yl)methyl]-5-cyanoiinidazole [prepared as described in step (b) above] in a mixture of 20 ml of isopropanol 
10 and 10 ml of ethanol, and the resulting mixture was stirred at room temperature for 3 hours. At the end of this 
time, the pH of the reaction mixture was adjusted to a value of 3 by the addition of 1 N aqueous hydrochloric 
acid, after which the solvent was distilled off under reduced pressure. The resulting residue was mixed with 
methylene chloride and water, and the methylene chloride layer was separated. The aqueous layer was ext- 
racted three times with methylene chloride, and the combined extracts were dried and concentrated by evapor- 
15 ation under reduced pressure. The resulting residue was dissolved in 10 ml of ethyl acetate and allowed to 
stand at room temperature. The solid which then deposited was collected by filtration and dried, to give 398 
mg of the title compound as a colouriess powder, melting at 200 - 201 ^C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.88 (3H, triplet, J = 7 Hz); 
20 1.0-2.0 (4H, multiplet); 

1.54 (3H, doublet, J = 7 Hz); 
2.68 (2H, triplet, J = 7 Hz); 
4.91 (1H. quartet, J = 7 Hz); 
5.21 (2H, singlet); 
25 7.0 - 8.0 (8H, multiplet). 

11(d) 2-ButyM-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxyethyl)imidazole-5-carboxytic acid 

A mixture of 300 mg of 2-buty1-1-[(2'-carboxybiphenyi-4-yl)methyl]-5-cyano-4-(1-hydroxyethyl)imidazole 
30 [prepared as described in step (c) above] and 3 mi of a 1 N aqueous solution of sodium hydroxide was stirred 
in an oil bath kept at &0°C for 3 hours. At the end of this time, the reaction mixture was cooled and then weakly 
acidified with hydrochloric acid; it was then extracted four times, each time with 30 ml of methylene chloride. 
The combined extracts were dried and concentrated to dryness by evaporation under reduced pressure, to give 
an amorphous solid. This solid was purified by column chromatography through silica gel, using mixtures of 
35 methylene chloride and methanol ranging from 10 : 1 to 3 : 1 by volume as the eluent. A solid obtained from 
the eluate was triturated in diethyl ether. The resulting powder was collected by filtration and dried, to give 72.3 
nng of the title compound as a colouriess powder, melting at 168 - 170^C (with softening above 140°C). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.84 (3H, triplet, J = 7 Hz); 
40 1.0 - 2.0 (4H, multiplet); 

1.52 (3H, doublet, J = 7 Hz); 

2.3 - 2.8 (2H, overiapped with a peak of dimethyl sulphoxide); 
4.93 (1H, quartet, J = 7 Hz); 
5.60 (2H. broad singlet); 
45 6.8 - 7.8 (8H, multiplet). 

EXAMPLE 12 

2-Butyl-1-[(2 -carboxybiphenyl-4-yt)methyl]-4-(a-hydroxybenzyl)imidazole-5-carboxylic acid (Compound No. 
50 1-80) 

12(a) 4-Benzoyl-1-[(2'4-butoxycarbonylbiphenyi^-yl)methyl]-2-butyl-5-cyanoimidazole 

Following a procedure similar to that described in Example 11(a). but using 1.27 g of 4-benzoyl-2-butyl- 
55 5-cyanoimidazole (prepared as described in Preparation 6), 1.74 g of t-butyl 4'-bromomethylbiphenyl-2-car- 
twxylate, 0.69 of potassium carbonate and 20 ml of N,N-di methyl ace tamide, and then purifying the product by 
column chromatography through silica gel, using a 2 : 1 by volume mixture of hexane and ethyl acetate as the 
eluent, 2.1 g of the title compound were obtained. 
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Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm: 
0.93 (3H, triplet. J = 7 Hz); 
1.0-2.1 <4H. multiplet); 
1.23 (9H. singlet); 
5 2.79 (2H. triplet, J = 7 Hz); 

5.38 (2H, singlet); 
7.1 - 8.0 (11H, multiplet); 
8.3 - 8.7 (2H. multiplet). 

10 12(b) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-cyano-4-(a-hydroxybenzyl)imidazole 

50.5 mg of sodium borohydride were added to a solution of 691 mg of 4-benzoyl-1 -[(2M-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-5-cyanoimidazole [prepared as described in step (a) above] in 10 ml of 
ethanol. and the resulting mixture was stirred at room temperature for 1 hour. The reaction mixture was then 
15 neutralized with aqueous hydrochloric acid, after which it was mixed with ethyl acetate and with a saturated 
aqueous solution of sodium chloride. The ethyl acetate layer was separated, dried over anhydrous magnesium 
sulphate and concentrated by evaporation under reduced pressure. The residue was purified by column 
chromatography through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate as the eluent, 
to give 589 mg of the title compound as a colouriess amorphous solid. 
20 Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm: 
0.89 (3H, triplet, J = 7 Hz); 
1.0-2.0 (4H, multiplet); 

2.68 (2H, triplet, J = 7 Hz); 
5.18 (2H, singlet); 

25 5.89 (1H, singlet); 

7.0 - 8.0 (13H, multiplet). 

12(c) 2-Butyl-1-{(2'-carboxybiphenyl-4-yl)methyll-5-cyano-4-(a-hydroxybenzyl)imidazole 

30 A solution of 589 mg of 1-[(2'-t-butoxycariDonylbiphenyl-4-yl)methyl]-2-butyl-5-cyano-4-(a-hydroxyben- 

zyl)imidazole [prepared as described in step (b) above] in 20 ml of a 4 N solution of hydrogen chloride in dioxane 
was allowed to stand at room temperature overnight and then concentrated by evaporation under reduced 
pressure. The residue was triturated in hexane and collected by filtration to give 493 mg of the hydrochloride 
of the title compound as a colouriess powder, melting at 95 - 97*'C (with softening). 
35 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.88 (3H, tnplet, J = 7 Hz); 
1.0-2.0 (4H, multiplet); 
3.00 (2H. triplet, J = 7 Hz); 
5.47 (2H, singlet); 
40 6.09 (1H, singlet); 

7.0 - 8.0 (13H, multiplet). 

12(d) 2-Butyl-1-[(2'-carboxybiphenyl-4-yi)methyt]-4-(a-hydroxybenzyl)imidazole-5-carboxylic acid 

45 A mixture of 450 mg of 2-butyl-1 -[(2'-carboxybiphenyl-4-yl)methyl]-5-cyano-4-(a-hydroxybenzyl)imidazole 

hydrochloride [prepared as described in step (c) above] and 20 ml of a 1 N aqueous solution of sodium hydroxide 
was stirred in an oil bath kept at 100°C for 7 hours. At the end of this time, the reaction mixture was cooled, 
and its pH was adjusted to a value of 3 to 4 by the addition of hydrochloric acid. The resulting colouriess pre- 
cipitate was collected by filtratbn, washed with water and dried to give 331 mg of the title compound as a col- 
50 ouriess powder, melting at 192 - 194°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.80 (3H, triplet, J = 7 Hz); 
1.0-2.0 (4H, multiplet); 

2.69 (2H, triplet, J = 7 Hz); 
55 5.69 (2H, singlet); 

6.32 (1H, singlet); 

6.9 - 7.9 (13H, multiplet). 
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EXAMPLE 13 

Ethyl 1-[(2''t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl^-<1>hydroxy-1-methylethyl)imidazole-5-ca 
ate (Compound No. 1-118) 

5 

Following a procedure similar to that described in Example 1(a), but using 0.92 g of ethyl 2-butyl-4-(1 -hyd- 
roxy- 1-methylethyi)imidazole-5-carboxylate (prepared as described in Preparation 8) and 1.28 g of t-butyl 4'- 
bromomethylbiphenyl-2-carboxylate, 1.23 g of the title compound were obtained as crystals, melting at 92 - 
93°C. 

10 Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
0.90 (3H, triplet. J = 7 Hz); 

1.23 (3H, triplet. J = 7 Hz); 
1.26 (9H, singlet); 
1.2-2.05 (4H. multiplet); 

15 1.65 (6H. singlet); 

2.69 (2H. triplet. J = 7 Hz); 

4.24 (2H. quartet. J = 7 Hz); 
5.52 (2H, singlet); 

5.73 (IN, singlet); 
20 6.88 - 7.9 (8H, multiplet). 

EXAMPLE 14 

Ethyl 2-butyl-1-[(2'-cafboxyblphenyl-4-yl)methyl]-4-(1-*iyd''oxy-1-methylethyl)imidazole-5-carboxylate (Com- 
25 pound No. 1-32) 

Following a procedure similar to that described in Example 7, but using 0.50 g of ethyl 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyll-2-butyl-4-(1 -hydroxy- 1 -me thylethyl)imidazole-5-carboxylate (prepared as des- 
cribed in Example 13) and a 4 N solution of hydrogen chloride in dioxane, 0.45 g of the hydrochloride of the 
30 title compound was obtained as an amorphous powder, melting at above 80°C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.82 (3H, triplet, J = 7 Hz); 
1.14(3H, triplet, J = 7Hz); 
1.2-1.35 (2H, multiplet); 
35 1.41 - 1 .55 (2H, multiplet); 

1.60 (6H. singlet); 
3.00 (2H, triplet. J = 7 Hz); 
4.21 (2H, quartet, J = 7 Hz); 
5.63 (2H, singlet); 
40 7.14 - 7.75 (8H. multiplet). 

EXAMPLE 15 

Ethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methytethyl)-2-propylimidazole-5-carboxyl- 
45 ate (Compound No. 1-119) 

Following a procedure similar to that described in Example 1(a), but using 0.845 g of ethyl 4-(1-hydroxy- 
1-methylethyl)-2-propylimidazole-5-cart}oxylate (prepared as described in Preparation 9) and 1.22 g of t-butyl 
4'-bronK>methylbjpheny(-2-carboxylate. 1.31 g of the title compound were obtained as a gum. This compound 
50 was allowed to stand at room temperature, which caused it to crystallize. It was then recrystallized from a mixt- 
ure of diisopropyl ether and hexane, to give pure title compound, melting at 90 - 91 °C. 
Nuclear Magnetic Resonance Spectrum (CDCi'a) 6 ppm: 
0.97 (3H. triplet, J = 7 Hz); 
1.23 (3H, triplet. J = 7 Hz); 
55 1.25 (9H, singlet); 

1.60 (6H, singlet); 

1.82 (2H, sextet J = 7 Hz); 

2.67 (2H, triplet. J = 7 Hz); 
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4.24 (2H, quartet, J = 7 Hz); 

5.51 (2H, singlet); 

5.72 (1H. singlet); 

6.87 - 7.85 (8H, multiplet). 

5 

EXAMPLE 16 

Ethyl 1-[(2'-carboxybiphenyl-4-yl)nr}ethyl]-4-<1-hydroxy-1-niethylethyl)-2-propyiimidazo[e-5-car^^ (Com- 
pound No. 1-50) 

10 

Following a procedure similar to that described in Example 7, but using 0.80 g of ethyl 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propyllmidazole-5-carboxylate (prepared as des- 
cribed in Example 15) and a 4 N solution of hydrogen chloride in dioxane, 0.87 g of the hydrochloride of the 
title compound was obtained as an amorphous powder. 
15 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.88 (3H. triplet, J = 7 Hz); 
1.14 (3H, triplet, J = 7 Hz); 
1.50- 1.65 (2H. multiplet): 
1.60 (6H, singlet); 
20 3.00 (2H, triplet, J = 7 Hz); 

4.20 (2H, quartet, J = 7 Hz); 
5.63 (2H, singlet); 
7.13-7.75 (8H, multiplet). 

25 EXAMPLE 17 

1-[(2'-Carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-cart)oxylic acid (Com- 
pound No. 1-49) 

30 A solution of 0.20 g of ethyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimi- 

dazole-5-carboxylate hydrochloride (prepared as described in Example 16) in an aqueous solution of 84 mg 
of lithium hydroxide monohydrate in 5 ml of water was stin-ed at room temperature for 6 hours. At the end of 
this time, 2 ml of 1 N aqueous hydrochloric acid were added dropwise to the reaction mixture, and the resulting 
precipitate was collected by filtration, to give 0.17 g of the title compound, melting at 176 - 179''C (with decom- 

35 position). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.88 (3H. triplet. J = 7 Hz); 
1.5-1.65 (2H, multiplet); 
1.56 (6H, singlet); 
40 2.66 (2H. triplet, J = 7 Hz); 

5.69 (2H, singlet); 
7.03 - 7.72 (8H, multiplet). 

EXAMPLE 18 

45 

Ethyl 4-(1 -hydroxy- 1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl)methylimidazole-5-carboxyl- 
ate (Compound No. 2-7) 

1 8(a) Ethyl 4-(1 -hydroxy- 1-nnethylethyl)-2-propyl-1 -{4-[2-(trityftetrazol-5-yl)phenyi]phenyl}methylimidazole-5- 
50 carboxylate 

48 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were added to a solution of 0.26 g of 
ethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate (prepared as described in Preparation 9) in 
5 ml of N,N-dimethylfonmamlde, and the resulting mixture was stinred at room temperature for 30 minutes. A 
55 solution of 0.72 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl bromide in 5 ml of N,N-dimethylformamide was then 
added, and the reaction mixture was stirred at room temperature for 2 hours and then at 60**C for 4 hours. At 
the end of this time, it was dissolved in ethyl acetate and the solution was washed three times with water. The 
solution was then dried over anhydrous sodium sulphate, after which it was freed from the solvent by distillation. 
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The residue was purified by column chromatography through silica gel, using a 1 : 1 by volume mixture of 
hexane and ethyl acetate as the eluent, to give 0.62 g of the title comp)ound as an annorphous solid. This was 
crystallized from diisopropyl ether, to give the title compound as crystals, melting at 167 - 168°C (with decom- 
position). 

5 Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.88 (3H, triplet, J = 7 Hz); 

1.08 (3H. triplet. J = 7 Hz); 
1.5-1.8(2H.multlplet); 
1.64 (6H, singlet); 

10 2.52 (2H, triplet, J = 8 Hz); 

4.12 (2H, quartet, J = 7 Hz); 

5.38 (2H, singlet); 

5.78 (1H. singlet); 

6.7 - 7.6 <22H, multiplet); 
15 7.8-8.1 (1H, multiplet). 

1 8(b) Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-{2-(tetrazol-5-yl)phenyl]pheny!}methylimidazole-5-car- 
boxylate 

20 A solution of 0.50 g of ethyl 4-(1 -hydroxy- 1 -methylethyl)-2-propyl-1 -{4-[2-(trityltetrazol-5-yl)phenyl]phe- 

nyl}methylimidazole-5-carboxylate [prepared as described in Example 18(a)] dissolved in 5 ml of a4 N solution 
of hydrogen chloride in dioxane was allowed to stand overnight at room temperature, after which the reaction 
mixture was concentrated by evaporation under reduced pressure. The resulting residue was triturated with 
diisopropyl ether and then washed with diisopropyl ether, to give 0.34 g of the hydrochloride of the title com- 
25 pound, melting at 1 00 - 1 0S^'C. 

Nuclear Magnetic Resonance Spectrum (CD3OD) 5 ppm: 
0.97 (3H. triplet. J = 7 Hz); 
1.24(3H. triplet, J = 7Hz); 
1.50-1.65 (2H, multiplet); 
30 1.70 (6H, singlet); 

3.00 (2H, triplet, J = 8 Hz); 
4.30 (2H, quartet, J = 7 Hz); 
5.70 (2H, singlet); 

6.9 - 7.8 (8H, multiplet). 

35 

EXAMPLE 19 

4-(1-Hydroxy-1-methylethyl)-2-propyl-1-{4^2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylic acid 
(Compound No. 2-1) 

40 

3.65 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 0.31 g of ethyl 4-(1-hydroxy- 
1-methylethyl)-2-propyl-1-[4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-cartx)xylate hydnDchloride [prep- 
ared as described in Example 18(b)] in 6 ml of methanol, and the resulting mixture was allowed to stand over- 
night at room temperature. At the end of this time, the reaction mixture was concentrated by evaporation under 
45 reduced pressure to remove the methanol. The concentrate was diluted with water and its pH was adjusted to 
a value of 3 by the addition of dilute hydrochloric acid, after which it was extracted with ethyl acetate. The organic 
extract was dried over anhydrous sodium sulphate and then concentrated by evaporation under reduced press- 
ure. The resulting residue was triturated with diisopropyl ether, to give 0.15 g of the title compound, melting at 
166- 169°C. 

50 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

0.85 (3H, triplet, J = 7.5 Hz); 

1.54 (6H, singlet); 

1.4-1.6 (2H, multiplet); 

2.58 (2H, triplet, J = 8 Hz); 
55 5.64 (2H, singlet); 

6.94 (2H. doublet, J = 8.5 Hz); 

7.06 (2H, doublet, J = 8.5 Hz); 

7.5 - 7,7 (4H, multiplet). 
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EXAMPLE 20 

Pivaloyloxymethyl 4-(1 -hydroxy-lHnr)ethylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimi^ 
5-carboxylate (Compound No. 2-15) 

5 

20(8) Pivaloyloxymethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl'1-{4-[2-(trityltetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carboxy(ate 

5.30 ml of a 1 N aqueous solution of sodium hydroxide, followed by 5 ml of tetrahydrofuran, were added 
10 to a solution of 0.76 g of ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yf)phenyl]phe- 
nyi}methylimidazole-5-carboxylate [prepared as described In Example 18(a)] in 30 ml of methanol, and the 
resulting mixture was stirred at room temperature for 8 hours. The reaction mixture was then concentrated by 
evaporation under reduced pressure to remove the methanol and tetrahydrofuran. Water was added to the con- 
centrate, and the pH of the mixture was adjusted to a value of 4 by the addition of dilute hydrochloric acid, whilst 
15 ice-cooling. The mixture was then extracted with ethyl acetate. The extract was dried over anhydrous sodium 
sulphate and concentrated by evaporation to dryness. The residue was dissolved in 10 ml of 
dimethylacetamide, and 0.23 g of potassium carbonate and 0.13 ml of pivaloyloxymethyl chloride were added 
to the resulting solution. The mixture was then stirred at 50°C for 4 hours, after which 0.06 ml of 
pivaloyloxymethyl chloride was added, and the mixture was stirred for a further 2 hours. The reaction mixture 
20 was then diluted with ethyl acetate, and washed three times with water. The organic layer was separated, dried 
over anhydrous sodium sulphate and concentrated by evaporation under reduced pressure. The concentrate 
was purified by column chromatography through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl 
acetate as the eluent, to give 0.23 g of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
25 0.86 (3H, triplet, J = 7 Hz); 

1.12 (9H, singlet): 
1.62 (6H, singlet); 
1.4-1.9(2H, multiplet); 
2.51 (2H, triplet, J = 7 Hz); 
30 5.37 (1H, broad singlet); 

5.40 (2H, singlet); 
5.72 (2H, singlet); 
6.6-8.1 (23H, multiplet). 

35 20(b) Pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimi- 
dazole-5-cart>oxylate 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to 0.20 g of pivaloyloxymethyl 4-(1-hyd- 
roxy-1-methylethyt)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methyiimldazote-5-carboxylate [prep- 

40 ared as described in Example 20(a)], and the resulting mixture was allowed to stand at room temperature 
overnight. At the end of this time, the reaction mixture was concentrated to dryness by evaporation under 
reduced pressure. The resulting residue was triturated with diisopropyl ether to induce crystallization and give 
0.13 g of the hydrochloride of the title compound as crystals, melting at 104 - 107°C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

45 0.84 (3H, triplet, J = 7.5 Hz); 

1.09 {9H, singlet); 

1.35- 1.50 (2H. multiplet); 
1.56 (6H, singlet); 
2.88 (2H, triplet, J = 8 Hz); 
50 5.58 (2H. singlet); 

5.85 (2H. singlet); 

7.05 (2H, doublet, J = 8.5 Hz); 

7.10 (2H, doublet, J = 8.5 Hz); 
7.5 - 7.7 (4H, multiplet). 
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EXAMPLE 21 

2-Butyl-4-(1 -ethyl- 1-hydroxypropyl)-1-{4-[2-(tetrazol-5-yi)phenyl]phenyl}methylimidazole>5-carfa acid 
(Compound No. 2-40) 

5 

21(a) Ethyl 2-butyl-4-(1-ethyl-1-hydroxypropyl)-1-{4-{2-(trityltetrazol-5-yl)phenyl]phenyt}methylimi^ 
carboxylate 

Following a procedure similar to that described in Example 18(a), but using 0.75 g of ethyl 2-butyl-4-(1-et- 
10 hyl-1 -hydroxy propyl)imidazole-5-carboxylate (prepared as described in Preparation 13), 0.12 g of sodium hyd- 
ride (as a 55% w/w dispersion in mineral oil) and 1 .51 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzy1 bromide, there 
were obtained 1 .05 g of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^a) & ppm: 
0.83 (6H, triplet. J = 7.5 Hz); 
15 0.85 (3H. triplet, J = 6 Hz); 

1.11 (3H, triplet. J = 7 Hz): 
1.23- 1.32 (2H, multiplet); 
1.56 - 1.65 (2H, multiplet); 
1.80- 1.89 (2H. multiplet); 

20 2.03 - 2.14 (2H, multiplet); 

2.55 (2H, triplet, J = 8 Hz); 

4.12 (2H. quartet, J = 7.5 Hz); 
5.37 (2H, singlet); 

5.64 (IK broad singlet); 
25 6.70 (2H, doublet. J = 8.5 Hz); 

6.9 - 7.0 (6H, multiplet); 

7.10 (2H, doublet, J = 8.5 Hz); 
7.2 - 7.4 (10H, multiplet); 

7.4 - 7.5 (2H, multiplet); 
30 7.85 - 7.90 (1 H. multiplet). 

21(b) 2-Butyi-4-(1-ethyl-1-hydroxypropyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylic 
acid 

35 1 .71 ml of 1 N aqueous hydrochloric acid were added to a solution of 0.65 g of ethyl 2-butyl-4-(1-ethyl-1- 

hydroxypropyi)-1 -{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as des- 
cribed in step (a) above] in 10 ml of methanol, and the resulting mixture was allowed to stand overnight at room 
temperature. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
concentrate was again dissolved in 10 ml of methanol. The resulting solution was mixed with 4.28 ml of a 1 N 
40 aqueous solution of sodium hydroxide and then allowed to stand overnight at room temperature. The reaction 
mixture was then concentrated by evaporation under reduced pressure to remove the methanol. The pH of the 
concentrate was adjusted to a value of 3 by the addition of dilute aqueous hydrochloric acid, and the crystals 
which precipitated were collected by filtration. The crystals thus obtained were suspended in diisopropyl ether 
and then again collected by filtration and dried to give 0.35 g of the title compound, melting at 181 - 183°C. 
45 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.74 (6H. triplet, J = 7.5 Hz); 
0.79 (3H, triplet. J = 7.5 Hz); 
1.1-1.3 (2H. multiplet); 
1.40-1.55 (2H. multiplet); 
50 1 .67 - 1 .80 (2H, multiplet); 

1.90-2.05 (2H, multiplet); 
2.59 (2H, triplet, J = 7.5 Hz); 
5.67 (2H, singlet); 
6.88 (2H, doublet, J = 8.5 Hz); 
55 7.05 (2H, doublet, J = 8.5 Hz); 

7.5 - 7.7 (4H. multiplet). 
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EXAMPLE 22 

2-Butyl-4-(1-hydroxy-1-methytethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methynmidazote acid 
(Compound No. 2-2) 

5 

22(a) Ethyt 2-butyl"4'(1-hydroxy'1-methylethyl)-1'{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylim 
carboxylate 

Following a procedure similar to that described in Example 18(a), but using 0.26 g of ethyl 2-butyi-4-(1- 
10 hydroxy- 1-methylethy1)imldazole-5-carboxylate (prepared as described in Preparation 8). 45.5 mg of sodium 
hydride (as a 55% w/w dispersion in mineral oil) and 0.63 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl bromide. 
0.28 g of the title compound were obtained as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.85 (3H. triplet. J = 7 Hz); 
15 1.09 (3H. triplet, J = 7 Hz); 

1.64 (6H, singlet); 

1.3- 1.8(4H, multiplet); 
2.56 (2H. triplet, J = 8 Hz); 
4.14 (2H, quartet. J = 7 Hz); 

20 5.38 (2H, singlet); 

5.78 (1H, singlet); 

6.6 - 7.6 (22H, multiptet); 

7.7-8.1 (1H, multiplet). 

25 22(b) 2-Butyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylic 
acid 

Following a procedure similar to that described in Example 21(b), 78 mg of the title compound, melting at 
138- 141 °C, were obtained by treating 0.28 g of ethyl 2-butyl-4-(1-hydnDxy-1-methylethyl)-1-{4-[2-(trityltetrazol- 
30 5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as described in step (a) above) with 0.42 ml of 1 
N aqueous hydrochloric acid and then treating the product with 1.70 ml of a 1 N aqueous solution of sodium 
hydroxide. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.81 (3H. triplet. J = 7.5 Hz); 
35 1,15- 1.35 (2H, multiplet); 

1.4- 1.6 (2H, multiplet); 
1.53 (6H, singlet); 

2.58 (2H, triplet, J = 8.5 Hz); 
5.64 (2H, singlet); 
40 6.94 (2H, doublet, J = 8.5 Hz); 

7.06 (2H, doublet, J = 8.5 Hz); 
7.15- 7.70 (4H, multiplet). 

EXAMPLE 23 

45 

2-Butyl-4-(1-hydroxy-1-methylpropyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylic acid 
(Compound No. 2-38) 

23(a) 2-Butyl-5-cyano-4-(1-hydroxy-1-methylpropyl)-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl)methylimidazole 

50 

Following a procedure similar to that described in Example 18(a), but using 465 mg of 2-butyl-5-cyano-4- 
( 1-hydroxy-1 -methyl prop yl)im id azole (prepared as described in Preparation 19), 92 mg of sodium hydride (as 
a 55% w/w dispersion in mineral oil) and 1.11 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl bromide, 1.00 g of the 
title compound was obtained as a gum. 
55 Nuclear Magnetic Resonance Spectrum (CDC^^) 6 ppm: 
0.86 (3H, triplet, J = 7.5 Hz); 
0.87 (3H, triplet. J = 7 Hz); 
1.21 - 1.34 (2H. multiplet); 
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1.54- 1.66 (2H, multiplet): 
1.60 (3H, singlet); 

1.82 - 1.97 (2H, multiplet); 
2.51 (2H. triplet, J = 7.5 Hz); 
5 3.22 (1H. singlet); 

5.04 (2H. singlet); 
6.87-7.52 (22H. multiplet); 
7.93-7.96 (1H, multiplet). 

10 23(b) 2-Butyl-5-cyano-4-(1-hydroxy-1-methylpropyl)-1-{4-(2-(tetrazol-5-yi)phenyl]phenyl)methytimidazole 

A mixture of 1.00 g of 2-butyl-5-cyano^-(1-hydroxy-1-methylpropyl)-1-{4-[2-(trityltetrazol-5-yl)phenyl]phe- 
nyl}methyl imidazole [prepared as described in step (a) above] and 25 mt of 20% v/v aqueous acetic acid was 
stirred at 60°C for 2 hours, and then the solvent was removed by distillation under reduced pressure. The resi- 
15 dual water and acetic acid were removed as a toluene azeotrope by distillation under reduced pressure, and 
the resulting residue was purified by column chromatography through silica gel, using mixtures of methanol 
and methylene chloride ranging from 1 : 9 to 1 : 4 by volume as the eluent, to give 0.65 g of the title compound 
as a glass. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
20 0.83 (3H. triplet, J = 7 Hz); 

0.88 (3H, triplet. J = 7 Hz); 
1.23-1.37 (2H, multiplet); 
1.57 (3H. singlet); 

1.55- 1.70 (2H, multiplet); 
25 1.82- 1 .89 (2H, multiplet); 

2.64 (2H, triplet. J = 7 Hz); 
5.12 (2H, singlet); 
6.9-7.1 (4H, multiplet); 
7.29 - 7.60 (3H, multiplet); 

30 7.87 (1 H, doublet, J = 7.5 Hz). 

23(c) 2-Butyl-4-(1-hydroxy-1-methylpropyl)-1-{4-[2-(tetrazol-5-yl)phenyllphenyl}methylimidazole-5-carboxylic 
acid 

35 A mixture of 360 mg of 2-butyl-5-cyano-4-(1-hydroxy-1-methylpropyl)-1-{4-[2-(tetrazol-5-yi)phenyllphe- 

nyl}methyl imidazole [prepared as described in step (b) above], 266 mg of lithium hydroxide monohydrate and 
3.6 ml of water was stirred in an oil bath kept at 1 1 S'^'C for 1 6 hours. At the end of this time, the reaction mixture 
was cooled and 6.4 ml of 1 N aqueous hydrochloric acid were added to the mixture, whilst ice-cooling. The 
crystals which precipitated were collected by filtration, to give 302 mg of the title compound, melting at 152 - 

40 154^C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.79 (3H, triplet, J = 7 Hz); 
0.82 (3H, triplet, J = 7 Hz); 
1.20 1.34 (2H. multiplet); 
45 1.44 - 1.55 (2H. multiplet); 

1.65 (3H, singlet); 

1.71 -1.95 (2H. multiplet); 
2.62 (2H. triplet, J = 7.5 Hz); 
5.68 (2H. AB-quartet, A5=0.10 ppm, J = 17 Hz); 
50 6.86 - 7.10 (4H, multiplet); 

7.53 - 7.72 (4H, multiplet). 



55 
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EXAMPLE 24 

4-(1-Hydroxy-1-methylpropyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyt}meth 
acid (Compound No. 2-37) 

5 

24(a) 5-Cyano-4-(1-hydroxy-1-methylpropyi)-2-propyt-1-{4-[2-(trityltetrazol-5-yl)phenyl]phen^ 
dazole 

Following a procedure similar to that described in Example 18(a), but using 380 mg of 5-cyano-4-(1- hyd- 
ro roxy-1-methylpropyl)-2-propylimidazole (prepared as described in Preparation 20), 88 mg of sodium hydride 
(as a 55% w/w dispersion in mineral oil) and 1 .07 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl bromide, 0.97 g of 
the title compound were obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCi'a) 6 ppm: 
0.86 (3H, triplet, J = 8 Hz): 
15 0.87 (3H, triplet, J = 7.5 Hz); 

1.60 (3H. singlet); 
1.60-1.75 (2H, multiplet); 
1.80- 2.00 (2H, multiplet); 
2.48 (2H, triplet, J = 8 Hz); 
20 5.04 (2H, singlet); 

6.88 (2H, doublet, J = 8.5 Hz); 

6.9 - 7.0 (4H, multiplet); 

7.14 (2H, doublet, J = 8.5 Hz); 

7.2 - 7.4 (14H, multiplet); 
25 7.45 - 7.55 (1 H. multiplet). 

24(b) 5-Cyano-4-(1-hydroxy-1-methylpropyl)-2-propyt-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole 

Following a procedure similar to that described in Example 23(b), 0.32 g of the title compound were 
30 obtained as crystals, melting at 141 - 145°C, by treating 0.51 g of 5-cyano-4-(1-hydroxy-1-methylpropyl)-2-pro- 
pyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole [prepared as described in step (a) above] with 
75% v/v aqueous acetic acid. 

Nuclear Magnetic Resonance Spectrum (CD3OD) 6 ppm: 

0.84 (3H, triplet, J = 8 Hz); 
35 0.90 (3H. triplet, J = 8.5 Hz); 

1.52 (3H, singlet); 

1.5 - 1.7 (2H, multiplet); 

1.75- 1.90 (2H, multiplet); 

2.65 (2H. triplet, J = 8 Hz); 
40 5.27 (2H, singlet); 

7.03 (2H, doublet, J = 8.5 Hz); 
7.14 (2H, doublet, J = 8.5 Hz); 
7.45 - 7.63 (4H. multiplet). 

^5 24(c) 4-(1-Hydroxy-1-methylpropyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxylic acid 

Following a procedure similar to that described in Example 23(c), 0. 14 g of the title compound were obtained 
as a powder, melting at 174 - 177°C, by treating 0.19 g of 5-cyano-4-(1 -hydroxy- 1-methylpropyl)-2-propyl-1- 
50 {4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole [prepared as described in step (b) above] with 0.15 g of 
lithium hydroxide monohydrate. 

Nuclear Magnetic Resonance Spectrum (CD3OD) 5 ppm: 
0.88 (3H, triplet, J = 7.5 Hz); 
0.94 (3H, triplet, J = 7.5 Hz); 
55 1 .50 - 1 .65 (2H. multiplet); 

1.63 (3H, singlet); 
1.85-2.05 (2H, multiplet); 
2.76 (2H, triplet, J = 7.5 Hz); 
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5.80 (2H, AB-quartet, A6=0.14 ppm. J = 16.5 Hz); 
7.01 (2H, doublet. J = 8.5 Hz); 
7.11 (2H, doublet, J = 8.5 Hz); 
7.48 - 7.75 (4H. multiplet). 

5 

EXAMPLE 25 

Pivaloyloxymethyl 1-[(2'-carboxybiphenyl-4-yl)methyll-4-(1-hydroxy-1-methylethyl)-2-propy1imidazole-5-car- 
boxylate (Compound No. 3-1) 

10 

25(a) Ethyl 1-[(2M-butoxycarbonylbiphenyl-4-yl)methyl]-4-<1-hydroxy-1-methylethyl)-2-propylimidazole-5-car- 
boxylate 

3.00 g of potassium t-butoxide were added, whilst ice-cooling, to a solution of 6 g of ethyl 4-( 1 -hydroxy- 1- 
15 methylethyi)-2-propyllmidazole-5-<:arboxylate (prepared as described in Preparation 9) in 40 ml of N.N-dime- 
thylacetamide. and the resulting mixture was stirred for 10 minutes, after which a solution of 9.00 g of t-butyl 
4'-bron>omethylbiphenyl-2-carboxylate in 40 ml of N,N-dimethylacetamide was added. After the reaction mixt- 
ure had been stirred at room temperature for 1 hour and then at SO^'C for 2 hours, it was mixed with water and 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulphate, and the solvent was 
20 removed by distillation under reduced pressure, after which the residue was purified by column chromatography 
through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 1 1.6 g of 
the title compound as a solid, softening at above 85*'C. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.97 (3H. triplet. J = 7 Hz); 
25 1.23 (3H, triplet, J = 7 Hz); 

1.25 (9H, singlet); 
1.60 (6H, singlet); 
1.82 (2H. sextet, J = 7 Hz); 
2.67 (2H, triplet. J = 7 Hz); 
30 4.24 (2H, quartet, J = 7 Hz); 

5.51 (2H, singlet); 
5.72 (1H. singlet); 
6.87 - 7,85 (8H, multiplet). 

35 25(b) 1-[(2't-Butoxycarbonytblphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2-propyllmidazole-5-car" 
boxylic acid 

A solution of 4.8 g of lithium hydroxide monohydrate In 100 ml of water was added to a solution of 1 1 .6 g 
of ethyl 1-{(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 
40 [prepared as described in step (a) above] in 60 ml of dioxane, and the resulting mixture was stirred at room 
temperature for 16 hours. The dioxane was removed by distillation under reduced pressure, and then the con- 
centrate was mixed with ice-water and with ethyl acetate, after which 1 14 ml of 1 N aqueous hydrochloric acid 
were added. The ethyl acetate layer was separated, dried over anhydrous magnesium sulphate and freed from 
the solvent by distillation under reduced pressure. The crystalline residue was triturated in diisopropyl ether 
45 and collected by filtration to give 9.09 g of the title compound, melting at 1 55 - 1 57°C. 
Nuclear Magnetic Resonance Spectrum (CDCfs) 6 ppm: 
0.85 (3H, triplet. J = 7.5 Hz); 
1.23 (9H. singlet); 
1.53-1.65 (2H, multiplet); 
50 1.65 (6H, singlet); 

2.91 (3H, triplet, J = 7.5 Hz); 
5.90 (2H. singlet); 
7.09 (2H. doublet. J = 8 Hz); 
7.21 - 7.48 (5H, multiplet); 
55 7.75 (1 H, doublet. J = 9 Hz). 
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25(c) Pivaloyloxymethyl 1 -[(2'-t-butoxycarbonylbiphenyl-4-yi)methyl}-4-( 1 -hydroxy- 1 -methyl ethyl )-2-propyi- 
imidazole-5-cartx)xylate 

2.13 ml of chloromethyl prvalate and 3.99 g of potassium carbonate were added to a solution of 6 g of 1- 
5 [(2'-t-butoxycarbonylblphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propyl imidazole- 5-carboxyllc acid 
[prepared as described in step (b) above] in 70 ml of N.N-dimethylacetamide, and the resulting mixture was 
stirred at room temperature for 1 hour and then at 50°C for 2 hours. At the end of this time, the reaction mixture 
was mixed with ethyl acetate and water. The ethyl acetate layer was separated and dried over anhydrous mag- 
nesium sulphate, after which the solvent was removed by distillation under reduced pressure. The resulting 
10 residue was purified by column chromatography through silica gel, using a 1 : 1 by volume mixture of ethyl ace- 
tate and hexane as the eluent, to give 6.80 g of the title compound as crystals, melting at 106 - 107''C. 
Nuclear Magnetic Resonance Spectrum (CDC^^s) 6 ppm: 
1.07 (3H, triplet, J = 7 Hz); 
1.25 (9H. singlet); 
15 1.32 (9H, singlet); 

1.71 (6H, singlet); 
1.79- 1.90 (2H, multiplet); 
2.75 (2H, triplet. J = 8 Hz); 
5.50 (1H. singlet); 
20 5.59 (2H, singlet): 

5.92 (2H. singlet); 
7.05 (2H, doublet, J = 8 Hz); 
7.34 - 7.56 {5H, multiplet); 
7.85 (1H, doublet, J = 7 Hz). 

25 

25(d) Pivaloyloxymethyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propytimidazole- 

5-carboxylate 

A mixture of 6.6 g of pivaloyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methy- 
30 lethyl)-2-propylimidazole-5-carboxylate [prepared as described in step (c) above] and 57 ml of a 4 N solution 
of hydrogen chloride in dioxane was stirred at room temperature for 4 hours. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced pressure, and the residue was triturated with ethyl 
acetate to crystallize it, giving 6.52 g of the title compound as the hydrochloride, melting at 170 • 173''C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
35 0.87 (3H, triplet, J = 7 Hz); 

1.10 (9H, singlet); 
1.45 - 1.60 (2H, multiplet); 
1.58 (6H, singlet); 
2.96 (2H, triplet. J = 7.5 Hz); 
40 5.65 (2H. singlet); 

5.87 (2H, singlet); 
7.17 (2H. doublet. J = 8 Hz); 
7.33 (2H, doublet, J = 8 Hz); 
7.43 - 7.60 (3H, multiplet); 
45 7.74 (1 H, doublet. J = 8 Hz). 

EXAMPLE 26 

Isopropoxycarbonyloxymethyl 1 -[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2-propylimi- 
50 dazole-5-carboxylate (Compound No. 3-13) 

26(a) Isopropoxycarbonyloxymethyt 1 -[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylet- 
hyl)-2-propylimidazole-5-cart)oxylate 

55 Foltowing a procedure similar to that described in Example 25(c). 0.58 g of the title compound was obtained 

as crystals, melting at 85 - 87**C, by stinring a mixture comprising 0.50 g of 1-[(2'-t-butoxycart)onylbiphenyl-4- 
yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2-propylimidazole-5-carboxylic acid [prepared as described in Example 
25(b)], 0.19 g of isopropoxycarbonyloxymethyl chloride and 0.33 g of potassium carbonate in 6 ml of N,N-di- 
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methyiacetamide at room temperature for 3 hours. 
Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 
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77 


(1H. doublet. J 


= 8 Hz). 



26(b) Isopropoxycarbonyioxymethyl 1-[(2'-carboxyblphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2- 
propyl imidazole- 5-carboxylate 

20 Following a procedure similar to that described in Example 25(d), 0.36 g of the hydrochloride of the title 

compound was obtained as an amorphous powder, melting at 153 - 155°C, by treating 0.46 g of isopropoxycar- 
bonyioxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyll-4-(1-hydroxy-1-methylethyl)-2-propylimidazole- 
5-carboxylate [prepared as described in step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum {CDC^^) ^ PP<^: 
25 0.98 (3H. triplet. J = 7 Hz); 

1.29 (6H. doublet, J = 6 Hz); 
1.50-1.65 (2H, multiplet): 
1.76 (6H, singlet); 
3.13 (2H, triplet, J = 7 Hz); 
30 4.90 (1 H, quintet, J = 6 Hz); 

5.55 (2H, singlet); 
5.82 (2H, singlet); 
7.02 (2H, doublet, J = 6.5 Hz); 
7.21 - 7.57 (5H, multiplet); 
35 7.96 (1H, doublet. J = 8 Hz). 

EXAMPLE 27 

Ethoxycart)onyloxymethyl 1-[(2'-carboxybiphenyl^-yl)methylH-(1-hydroxy-1-methylethyl)-2-propylimi> 
40 dazole-5-carboxylate (Compound No. 3-9) 

27(a) Ethoxycarbonyloxymethyl 1-[(2'-t-butoxycarbonyibiphenyl-4-yl)methylH-(1-hydroxy-1-methytethyl)-2- 
propy I imidazole-5"Cart3oxylate 

45 Following a procedure similar to that described in Example 25(c), 0.69 g of the title compound was obtained 

as an oil from 0.55 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimi- 
dazole-5-carboxylic acid [prepared as described in Example 25(b)l, 0.30 g of ethoxycarbonyloxymethyl chloride 
and 0.50 g of potassium carbonate. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
50 0.99 (3H, triplet, J = 7 Hz); 

1.23 (9H, singlet); 
1.29 (3H, triplet, J = 7 Hz); 
1.64 (6H. singlet); 
1.74- 1.85 (2H, multiplet); 
55 2.69 (2H, triplet, J = 7.5 Hz); 

4.21 (2H, quartet, J = 7 Hz); 
5.39 (1H, singlet); 
5.52 (2H. singlet); 

99 
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5.83 (2H. singlet): 

6.97 (2H, doublet. J = 8 Hz); 
7.26 - 7.51 (5H. multiplet); 
7.77 (1H, doublet. J = 6.5 Hz). 

27(b) Ethoxycarbonyloxymethyl 1-[(2'-carboxybiphenyl^-yl)methyl]-4'<1-hydroxy-1-methylethyl)-2-propylirni- 
dazole-5-carboxylate 

Following a procedure similar to that described in Example 25(d), 0.48 g of the hydrochloride of the title 
compound was obtained as an amorphous powder, softening at above 70'*C, by treating 0.69 g of ethoxycar- 
bonyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole- 
5-carboxylate [prepared as described In step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

0.88 (3H, triplet. J = 7 Hz); 

1.19(3H, triplet, J = 7Hz); 

1.5 - 1.65 (2H. multiplet); 

1.59 (6H, singlet); 

2.96 (2H, triplet, J = 7.5 Hz); 

4.15 (2H, quartet, J = 7 Hz); 

5.64 (2H, singlet); 

5.84 (2H. singlet); 

7.18 (2H. doublet. J = 8 Hz); 
7.32 - 7.61 (5H. multiplet); 
7.74 (1H. doublet. J = 7 Hz). 

EXAMPLE 28 



1 -(IsopropoxycarbQnyloxy)ethyl 1 -[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2-propyliml- 
dazole-5-carboxylate (Compound No. 3-14) 

28(a) 1-(lsopropoxycarbonyloxy)ethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylet- 
hyl)-2-propylimidazole-5-cart>oxylate 

Following a procedure similar to that described in Example 25(c), 0.60 g of the title compound was obtained 
as a gum by stimng 0.50 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyll-4-(1 -hydroxy-1 -methylethyl)-2- 
propylimidazole-5-carboxylic acid [prepared as described in Example 25(b)] and 0.21 g of 1-(isopropoxycar- 
bonyloxy)ethyf chloride with a solution of 0.40 g of potassium carbonate in 6 ml of N.N-dimethylacetamide at 
60°Cfor 16 hours. 

Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.97 (3H, triplet, J = 7.5 Hz); 

1.26 (9H, singlet); 

1 .27 (6H, doublet of doublets, J = 4.5 & 6 Hz); 
1.42 (3H, doublet, J = 5.5 Hz); 

1.64 (6H, doublet, J = 3 Hz); 
1.75- 1.80 (2H, multiplet); 

2.65 (2H. doublet. J = 7.5 Hz); 
4.86 (1H. quintet. J = 6 Hz): 
5.50 (2H. singlet): 

6.90 (1H, quartet. J = 5.5 Hz); 
6.97 (2H, doublet. J = 8.5 Hz); 
7.26 - 7.50 (5H. multiplet): 
7.78 (1H, doublet. J = 8 Hz). 

28(b) 1-(lsopropoxycarbonyloxy)ethyl 1-[(2'-carboxybiphenyi-4-yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2- 
propylimidazole-5-carboxylate 

Following a procedure similar to that described in Example 25(d), 0.41 g of the hydrochloride of the title 
compound, melting at 94 - 96°C, was obtained as an amorphous powder by treating 0.60 g of 1-(isopropoxycar- 
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bonyloxy)ethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methylH-(1-hydroxy-1-methylethyl)-2-propylimi^ 
carboxylate [prepared as described In step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (CDCi's) 6 ppm: 

0.94 (3H, triplet, J = 7 Hz); 
5 1 .27 (6H, doublet of doublets, J = 6.5 & 1 1 Hz); 

1.47 (3H, doublet, J = 5.5 Hz); 

1.50- 1.65 (2H, multiplet); 

1.76 (6H, doublet, J = 8.5 Hz); 

3.08 (2H. broad triplet, J = 8 Hz); 
10 4.86 (1 H, septet, J = 6 Hz); 

5.56 (2H, singlet); 

6.87 (1H. quartet, J = 5.5 Hz); 

7.04 (2H, doublet. J = 7.6 Hz); 

7.27 - 7.65 (5H, multiplet); 

f 5 7.97 (1 H, doublet. J = 8 Hz). 

EXAMPLE 29 

(5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2- 
20 propyl imldazole-5-carboxyl ate (Compound No. 3-25) 

29(a) (5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1 -hydroxy- 1- 
methylethyl)-2-propylimidazole-5-carboxylate 

25 Following a procedure similar to that described in Example 25(c), 0.65 g of the title compound was obtained 

as a gum from 0.50 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propyllmi- 
dazole-5-carboxylic acid [prepared as described in Example 25(b)]. 0.27 g of (5-methyl-2-oxo-1.3-dioxolen-4- 
yl)methyl bromide and 0.3 g of potassium carbonate in 6 ml of N,N-dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 

30 0.99 (3H, triplet, J = 6.5 Hz); 

1.28 (9H, singlet); 
1.64 (6H, singlet); 

1.55- 1.90 (2H, multiplet); 
2.07 (3H, singlet); 
35 2.70 (2H. triplet. J = 7 Hz); 

4.90 (2H, singlet); 
5.47 (2H. singlet); 
5.51 (1H, singlet); 

6.91 (2H, doublet, J = 8.5 Hz); 
40 7.2 - 7.9 (6H, multiplet). 

29(b) (5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 1 -[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methyiet- 
hyl)-2-propyllmldazole-5-carboxylate 

45 Following a procedure similar to that described in Example 25(d), 0.54 g of the hydrochloride of the title 

compound was obtained as an amorphous powder, melting at 90 - 93°C, by treating 0.65 g of (5-methyl-2-oxo- 
1.3-dioxolen-4-yl)methyl 1-{(2'-t-butoxycart)onylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propyli- 
midazole-5-carboxylate [prepared as described in step (a) above] with a 4 N solution of hydrogen chloride in 
dioxane. 

50 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

0,88 (3H, triplet. J = 7.6 Hz); 

1.5-1.7 (2H. multiplet); 

1.59 (6H, singlet); 

2.11 (3H, singlet); 
55 3.00 (2H, triplet, J = 7.5 Hz); 

5.13 (2H. singlet); 

5.63 (2H. singlet); 

7.13 (2H. doublet. J = 8 Hz); 
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7.26 - 7.75 (6H, multiplet). 
EXAMPLE 30 

5 Pivaloyloxymethyl 1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy- 1-methylethyl )-2-propylimidazole-5-car- 
boxylate (Compound No. 3-1) 

3Q(a) Pivaloyloxymethyl 1-[(2^-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)2-propylinii- 
dazole-5-carboxylate 

10 

Following a procedure similar to that described In Example 25(a), 0.81 g of the title compound was obtained 
from 500 mg of pivaloyloxynDethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-cartK)xylate [prepared as 
described in Preparation 22(ii)] and 560 mg of t-butyl 4'-bromomethylbiphenyl-2-cart)Oxylate. The melting point 
and Nuclear Magnetic Resonance Spectrum of the product were Identical with those of the compound obtained 
15 as described in Example 25(c). 

30(b) Pivaloyloxymethyl 1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole- 
5-carboxylate 

20 Following a procedure similar to that described in Example 25(d), 0.45 g of the hydrochloride of the title 

compound was obtained as crystals from 0.5 g of pivaloyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)me- 
thyll-4-(1-hydroxy-1-methylethyl)-2-propylimida2ole-5-carboxylate [prepared as described in step (a) above]. 
The melting point and Nuclear Magnetic Resonance Spectrum of the product were identical with those of the 
compound prepared as described in Example 25(d). 

25 

EXAMPLE 31 

Pivaloyloxymethyl 2-butyl-1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imida20le-5-car- 
boxylate (Compound No. 3-27) 

30 

31(a) Methyl 1-[(2'-t-butoxycarbonylblphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methylethyl)imldazole-5- 
carboxylate 

Following a procedure similar to that described in Example 25(a), 3.54 g of the title compound were 
35 obtained as a syrup from 2.00 g of methyl 2-butyl-4-(1-hydroxy-1-methylethyl)lmidazole-5-carboxylate (prep- 
ared as described in Preparation 21) and 3.03 g of t-butyl 4'-bronnomethylblphenyl-2-carboxylate. 
Nuclear Magnetic Resonance Spectrum (CDCC3) § ppm: 
0.92 (3H. triplet. J = 7.5 Hz); 

1.25 (9H, singlet); 

40 1 .33 - 1 .46 (2H, multiplet); 

1.64 (6H, singlet); 

1.68-1.78 (2H. multiplet); 

2.70 (2H, triplet, J = 8 Hz); 

3.78 (3H, singlet); 
45 5.50 (2H. singlet); 

5.70 (1H, singlet); 

6.97 (2H, doublet, J = 8.5 Hz); 

7.26 - 7.33 (3H. multiplet); 
7.37 - 7.54 (2H. multiplet); 

50 7.76 - 7.81 (1 H, multiplet). 

31(b) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methylethyl)lmidazole-5-carboxylic 
acid 

55 Following a procedure similar to that described in Example 25(b), 2.46 g of the title compound were 

obtained as crystals, melting at 158 - 159X, by hydrolyzing 3.31 g of methyl 1-[(2'-t-butoxycarbonylbiphenyl- 
4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methylethyl)imldazole-5-carboxylate [prepared as described in step (a) 
above] with 1.37 g of lithium hydroxide monohydrate. 
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Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 
0.84 (3H. triplet, J = 7.5 Hz); 

1.23 (9H, singlet); 

1.25- 1.38 (2H. multiplet); 
5 1.52- 1.65 (2H, multiplet); 

1.68 (6H, singlet); 

2.83 (2H. triplet. J = 6.5 Hz); 
5.81 (2H, singlet); 
7.07 (2H. doublet, J = 8.0 Hz); 
10 7.22 - 7.28 (3H. multiplet); 

7.34 - 7.50 (2H, multiplet); 
7.74-7.78 (1H, multiplet). 

31(c) Pivaloyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yt)methyl]-2-butyl-4-(1-hydroxy-1-methytethyl)imi- 
15 dazole-5-carboxylate 

Following a procedure similar to that described in Example 25(c), 0.48 g of the title compound was obtained 
as a syrup by esterifying 0.40 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methy- 
lethyl)imidazole-5-carboxylic acid [prepared as described In step (b) above] with chloromethyl pivalate and 
20 potassium carbonate. 

Nuclear Magnetic Resonance Spectrum {CDC? 3) 6 ppm: 
0.92 (3H. triplet. J = 7.5 Hz); 
1.17 (9H, singlet); 

1.24 (9H, singlet); 

25 1.32- 1 .47 (2H, multiplet); 

1.63 (6H, singlet); 

1.66- 1.79 (2H, multiplet); 

2.69 (2H, triplet, J = 8 Hz); 
5.41 (IN, singlet); 

30 5.51 (2H, singlet); 

5.83 (2H, singlet); 

6.97 (2H, doublet, J = 8 Hz); 

7.25 - 7.28 (3H, multiplet); 

7.38- 7.51 {2H. multiplet); 
35 7.75 - 7.79 (1 H. multiplet). 

31(d) Pivaloyloxymethyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imldazole-5- 

carboxylate 

40 Following a procedure similar to that described in Example 25(d), 0.45 g of the hydrochloride of the title 

compound was obtained as an amorphous solid, melting at 139 - 144''C (softening at 127''C), by treating 0.48 
g of pivaloyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyM-(1-hydroxy-1 -methylethyl)imida- 
zole-5-cartx>xylate [prepared as described in step (c) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
45 0.80 (3H, triplet, J = 7.5 Hz); 

1.10 (9H, singlet); 
1.21 -1.35 (2H, multiplet); 

1.39- 1.50 (2H, multiplet); 
1.58 (6H, singlet); 

50 2.96 (2H, triplet, J = 7.5 Hz); 

5.64 (2H, singlet); 
5.88 (2H, singlet); 

7.17 (2H, doublet, J = 8.5 Hz); 
7.32 - 7.34 (3H, multiplet); 
55 7.43 - 7.49 (1 H, multiplet); 

7.55-7.61 (1H, multiplet); 
7.73-7.75 (1H. multiplet). 
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EXAMPLE 32 

Isopropoxycarbonyloxymethyl 2-butyl-1 -[(2'-carboxybiphenyl-4-yl)nnethyl]-4-(1 -hydroxy-1 -methyl ethyl) imida- 
zole-5-carboxylate (Compound No. 3-39) 

5 

32(a) Isopropoxycarbonyloxymethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4~(1 -hydroxy-1 -me- 
thy1ethyl)imidazole-5-carboxylate 

Following a procedure similar to that described in Example 25(c), 0.46 g of the title compound was obtained 
10 as crystals, melting at 91 - 93^0, from 0.40 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1 -hyd- 
roxy-1 -methylethyl)imidazole-5-carboxylic acid [prepared as described in Example 31(b)], 0.15 g of isop- 
ropoxycarbonyloxymethyl chloride and 0.31 g of potassium carbonate. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 5 ppm: 
0.92 (3H. triplet. J = 7.5 Hz); 
15 1.23 (9H, singlet); 

1.29 (6H, doublet. J = 6 Hz); 
1.35- 1.45 (2H. multiplet); 
1.63 (6H, singlet); 

1.65- 1.80 (2H. multiplet); 
20 2.71 (2H, triplet, J = 7.5 Hz); 

4.90 (1H, septet, J = 6 Hz); 

5.39 (1H, singlet); 

5.51 (2H, singlet); 

5.82 (2H, singlet); 
25 6.98 (2H. doublet, J = 8 Hz); 

7.25 - 7.30 (3H, multiplet); 

7,35 - 7.52 (2H. multiplet); 

7.75-7.80 (1H. multiplet). 

30 32(b) Isopropoxycarbonyloxymethyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl-methyl]-4-(1 -hydroxy-1 -methylet- 

hyl)imidazole-5-carboxylate 

Following a procedure similar to that described in Example 25(d), 0.39 g of the hydrochloride of the title 
compound was obtained as crystals, melting at 154 - 156''C, by treating 0.40 g of isopropoxycarbonyloxymethyl 
35 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methylethyl)imidazole-5-carboxylate 
[prepared as described in step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.81 (3H, triplet, J = 7.5 Hz); 
1.21 (6H, doublet. J = 6.5 Hz); 
40 1 .23 - 1 .36 (2H, multiplet); 

1.38- 1.52 (2H, multiplet); 
1.59 (6H, singlet); 
2.98 (2H, triplet. J = 6.5 Hz); 
4.79 (1H, septet. J = 6.5 Hz); 
45 5.65 (2H, singlet); 

5.85 (2H, singlet); 

7.18 (2H, doublet. J = 8 Hz); 

7.30 - 7.38 (3H. multiplet); 
7.42 - 7.62 (2H. multiplet); 

50 7.74 (1 H. doublet, J = 7.5 Hz). 



55 
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EXAMPLE 33 

(5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methy- 
lethyl)imtdazole-5-carboxylate (Compound No. 3-51) 

5 

33(a) (5-Methyl-2-oxo-1.3-dioxolen-4-yl)methyl 1-[(2'-t-butoxycart)onylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hyd- 
roxy-1-methylethyl)imidazole-5-carboxylate 

Following a procedure similar to that described in Example 25(c), 0.43 g of the title compound was obtained 
10 as crystals, melting at 1 56 - 1 57°C. from 0.40 g of 1 -[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hyd- 
roxy-1-methylethyl)jmldazole-5-carboxylic acid [prepared as described In Example 31(b)], 0.22 g of (5-methyl- 
2-oxo-1,3-dioxolen-4-yl)methyl bromide and 0.26 g of potassium carbonate in 5 ml of N,N-din>ethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.92 (3H, triplet, J = 7.5 Hz); 
15 1.27 (9H. singlet); 

1.30- 1.45 (2H, multiplet); 

1.62 (6H, singlet); 

1.65- 1.80 (2H. multiplet); 

2.07 (3H. singlet); 
20 2.70 (2H, triplet, J = 7.5 Hz); 

4.89 (2H, singlet); 

5.46 (2H, singlet); 

5.55 (IN, singlet); 

6.91 (2H. doublet. J = 8.5 Hz); 
25 7.26 - 7.50 (5H. multiplet); 

7.76 (1H. doublet. J = 6,5 Hz). 

33(b) (5-Methy1-2-oxo-1,3-dioxolen-4-yl)methyl 2-butyl-H(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1- 
methylethyl)imidazole-5-carboxylate 

30 

Following a procedure similar to that described in Example 25(d), 0.26 g of the hydrochloride of the title 
compound was obtained as a powder, melting at above 70°C (softening), by treating 0.32 g of (5-methyl-2-oxo- 
1,3-dioxolen-4-yl)methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imidazole- 
5-carboxylate [prepared as described in step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
35 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm: 
0.82 (3H, triplet, J = 7 Hz); 
1.20-1.40 (2H. multiplet); 
1.40-1.60 (2H, multiplet); 
1.59 (6H, singlet); 
40 2.12 (3H, singlet); 

2.98 (2H, triplet, J = 7.5 Hz); 
5.14 (2H, singlet); 

5.63 (2H, singlet); 

7.13 (2H, doublet. J = 7.5 Hz); 
45 7.30 - 7.60 (5H, multiplet); 

7.74 (1H. doublet. J = 7.5 Hz). 

EXAMPLE 34 

50 Phthalidyl 1-[<2'-carboxybiphenyl"4-yl)methyl]"4-<1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 
(Compound No 3-26) 

34(a) Phtalidyl 1-[(2'-t-butoxycarbonylbiphenyl^-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5- 
carboxylate 

55 

Following a procedure similar to that described in Example 25(c), 0.62 g of the tide compound was obtained 
as crystals, melting at 144°C. from 0.50 g of 1-[(2'-t-butoxycarbonylbiphenyl)methyl]-4-(1-hydroxy-1-methylet- 
hyl)-2>propylimidazole-5-cart>oxylic acid [prepared as described in Example 25(b)], 0.25 g of 3-bromophthalide 
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and 0.3 g of potassium carbonate in 6 ml of N,N-dlmethylacetamide. 
Nuclear Magnetic Resonance Spectaim (CDC^a) 5 ppm: 

0.97 (3H, triplet, J = 7.5 Hz); 

1.25 (9H, singlet); 
5 1.62 (6H. singlet); 

1.75 (2H, sextet, J = 7.5 Hz); 

2.66 (2H, triplet, J = 6.5 Hz); 

5.38 (2H, AB-quartet, AS = 0.10 ppm, J = 17 Hz); 

5.42 (1H, singlet); 
10 6.69 (2H. doublet, J = 7.5 Hz); 

7.15 (2H, doublet. J = 7.5 Hz); 

7.28 - 7.89 (9H, multiplet). 

34(b) Phthalidyl 1-[(2^-carboxybiphenyM-yt)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-car- 
15 boxylate 

Following a procedure similar to that described in Example 25(d), 0.37 g of the hydrochloride of the title 
compound was obtained as an amorphous powder, melting at 142 - 144°C, by treating 0.45 g of phthalidyl 1- 
[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl}-4-(1-hydroxy-1-methylethyl)-2-propylimida2ole-5-carboxylate 
20 [prepared as described in step (a) above] with a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 3 ppm: 
0.92 (3H, triplet. J = 7.5 Hz); 
1.50-1.70 (2H. multiplet); 
1.59 (6H. singlet); 
25 3.00 (2H, triplet, J = 7.5 Hz); 

5.65 (2H, singlet); 
7.01 (2H. doublet, J = 8 Hz); 
7.27 (2H, doublet, J = 8 Hz); 
7.36 - 7.98 (9H, multiplet). 

30 

EXAMPLE 35 

Ethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate (Con> 
pound No. 4-3) 

35 

35(a) Diethyl 2-propyl-1-{4-[2-(trltyltetrazol'5-yl)phenyl]phenyl}methylimidazole-4,5-dicarboxylate 

0.441 g of potassium t-butoxide was added to a solution of 1 .00 g of diethyl 2-propylimidazole-4.5-dicar- 
boxylate (prepared as described in Preparation 12) in 1 5 ml of N.N-dimethylacetamide, and the resulting mixture 
40 was stirred at room temperature for 30 minutes. A solution of 2.19 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl 
bromide in 15 ml of N,N-dimethylacetamide was then added dropwise to the reaction mixture at room tempera- 
ture, and the reaction mixture was stirred at room temperature for 3 hours. At the end of this time, it was diluted 
with water and then extracting with ethyl acetate. The extract was dried over anhydrous magnesium sulphate 
and then freed from the solvent by distillation. The residue was purified by column chromatography through 
45 silica gel. using a 1 : 1 by volume mixture of hexane and ethyl acetate as the etuent. to give 2.24 g of the title 
compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.88 (3H. triplet. J = 7.5 Hz); 
1.20 (3H, triplet. J = 7.5 Hz); 
50 1.39 (3H, triplet, J = 7.5 Hz); 

1.59 (6H, singlet); 
1.61 - 1.72 (2H, multiplet); 
2.55 (2H, triplet, J = 7.5 Hz); 
4.20 (2H, quartet, J = 7.5 Hz); 
55 4.39 (2H, quartet, J = 7.5 Hz); 

5.30 (2H, singlet); 
6.78 (2H. doublet. J = 8 Hz); 
6.92 - 7.52 (20H. multiplet); 
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7.90 (1H, doublet, J = 7.5 Hz). 

35(b) Ethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(trityitetrazol-5-yl)phenyt]phenyl}methylimldazole-5" 

5 10 ml of a 1.5 M solution of diisobutylaluminium hydride in toluene were added dropwise at -20'*C under 

an atmosphere of nitrogen to a solution of 4.27 g of diethyl 2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyI]phe- 
nyl}methylimidazole-4.5-djcarboxylate [prepared as described in step (a) above] in 50 ml of tetrahydrofuran. 
The resulting mixture was allowed to stand at O^C for 16 hours and then mixed with ethyl acetate and with a 
saturated aqueous solution of ammonium chloride; It was then stirred at room temperature for 1 hour. The result- 
to ing precipitate was filtered off, and the ethyl acetate layer was separated and dned over anhydrous magnesium 
sulphate; the solvent was then removed by distillation under reduced pressure. The crystalline residue was 
washed with diisopropyl ether, to give 4.03 g of the title compound, melting at 135 - 138°C. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 5 ppm: 
0.94 (6H. triplet. J = 7.5 Hz); 
15 1.29{3H, triplet, J = 7Hz); 

1.67- 1.77 (2H, multiplet); 
2.56 (2H, triplet, J = 7.5 Hz); 

3.43 (1H. broad triplet, J = 4 Hz); 
4.25 (2H, quartet. J = 7 Hz); 

20 4.91 (2H, doublet, J = 4 Hz); 

5.49 (2H, singlet); 
6,82 (2H, doublet. J = 7.5 Hz); 
6.98 - 7.57 (20H. multiplet); 
7.94 (1H. doublet. J = 7 Hz). 

25 

35(c) Ethyl 4-hydroxymethyl-2-propyl-1-{4-[2>{tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 

A solution of 0.28 g of ethyl 4-hydroxymethyl-2-propyl-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimi- 
dazole-5-carboxylate [prepared as described in step (b) above] in 4 ml of 75% v/v aqueous acetic acid was 
30 stirred at 60°C for 2 hours. The reaction mixture was then concentrated by evaporation under reduced pressure, 
and the residue was dissolved in toluene. The resulting solution was again concentrated by evaporation under 
reduced pressure, to remove as much water and acetic acid as possible. The residue was then purified by col- 
umn chromatography through silica gel, using 9 : 1 and 4 ; 1 by volume mixtures of methylene chloride and 
methanol as the eluent, to give 0.20 g of the title compound as an amorphous solid. 
35 Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.80 (3H. triplet. J = 7.5 Hz); 
1.20 (3H, triplet. J = 7.5 Hz); 
1.45-1.65 (2H, multiplet); 

2.44 (2H, triplet, J = 7.5 Hz); 
40 4.20 (2H, quartet, J = 7.5 Hz); 

4.58 (2H, singlet); 
5.43 (2H, singlet); 

6.78 (2H, doublet, J = 7.5 Hz); 
6.98 (2H, doublet, J = 7.5 Hz); 

45 7.38 - 7.60 (3H, multiplet); 

7.79 (1H. doublet. J = 7.5 Hz). 

EXAMPLE 36 

50 4-Hydroxymethyl-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxyllc acid (Com- 
pound No. 4-1) 

A mixture of 0.20 g of ethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyf]phenyl}methylimi- 
dazole-5-carboxylate [prepared as described in Example 35(c)] and 0.10 g of lithium hydroxide nryonohydrate 
55 in 3 ml of water was stirred at room temperature for 3 hours, after which it was allowed to stand for 16 hours 
at the same temperature. The reaction mixture was then mixed with 2.38 ml of 1 N aqueous hydrochloric acid 
and the resulting precipitate was collected by filtration, to give 150 mg of the title compound, melting at 233°C 
(with decomposition). 
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Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm: 
0.88 (3H. triplet. J = 7.5 Hz); 
1.59 (2H, sextet. J = 7.5 Hz); 
2.5S (2H, triplet. J = 7.5 Hz); 
5 4.64 (2H, singlet); 

5.62 (2H, singlet); 
6.98 (2H, doublet, J = 8 Hz); 
7.08 (2H, doublet, J = 8 Hz); 
7.39- 7.69 (4H, multiplet). 

10 

EXAMPLE 37 

Pivaloyloxymethyl 4-hydroxymethyl-2-propyl-1-{4-{2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxyl- 
ate (Compound No. 4-4) 

15 

37(a) 4-Hydroxymethyl-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methyllmidazole-5-carboxylic acid 

A solution of 0.66 g of lithium hydrx)xide monohydrate in 20 ml of water was added to a solution of 1.22 g 
of ethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 

20 [prepared as described in Example 35(b)] in 5 ml of dioxane, and the resulting mixture was stirred at SO^'C for 
5 hours. At the end of this time, the reaction mixture was freed from dioxane by distillation under reduced press- 
ure, and the aqueous residue was mixed with ice and with ethyl acetate; 15.7 ml of 1 N aqueous hydrochloric 
acid were then added. The title compound precipitated, and was collected by filtration and washed with water. 
The ethyl acetate layer was then separated from the filtrate and dried over anhydrous magnesium sulphate, 

25 and the solvent was removed by distillation under reduced pressure. The resulting residue was washed with 
diethyl ether, to give more of the title compound as a powder. The two portions of the title compound were com- 
bined and together weighed 0.98 g. and this was immediately used in the subsequent esterification reaction 
without further purification or characterisation. 

30 37(b) Pivaloyloxymethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole- 

5-carboxylate 

0.30 g of potassium carbonate and 0.24 g of pivaloyloxymethyl chloride were added to a solution of 0.98 
g of 4-hydroxymethyl-2'propyl-1 -{4-[2-(trityltetrazol-5-y))phenyl]phenyl}methyl imidazole-5-carboxyl ic acid 
35 [prepared as described in step (a) above] in 10 ml of N,N-dimethylacetamide, and the resulting mixture was 
stirred at room temperature for 6 hours. At the end of this time, the reaction mixture was mixed with ethyl acetate 
and water. The ethyl acetate layer was separated and dried over anhydrous magnesium sulphate, and then 
the solvent was removed by distillation under reduced pressure. The resulting residue was purified by column 
chromatography through silica gel, using a 2 : 1 by volume mixture of ethyl acetate and hexane as the eluent, 
40 to give 0.91 g of the title compound as a gum. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.89 (3H, triplet, J = 7.5 Hz); 
1.18 (9H, singlet); 
1.70 (1H, sextet, J = 7.5 Hz); 
45 2.52 (2H, triplet, J = 8 Hz); 

3.35 (1H, broad singlet); 
4.83 (2H, singlet); 
5.42 (2H, singlet); 
5.80 (2H, singlet); 
50 6.76 (2H, doublet, J = 8 Hz); 

6.92-7.51 (20H, multiplet); 
7.90 (1H, doublet. J = 7.5 Hz). 

37(c) Pivaloyloxymethyl 4-hydroxymethyl-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimida2ole-5- 
55 cart)oxylate 

Following a procedure similar to that described in Example 35(c), 0,91 g of pivaloyloxymethyl 4-hyd- 
roxymethyl-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyi}methylimidazole [prepared as described in step 
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(b) above] was detritylated by treatment with 75% v/v aqueous acetic acid, to grve 0.42 g of the title compound 
as a powder, melting at above 60°C (with softening). 
Nuclear Magnetic Resonance Spectrum (CDCi'a) 6 ppm: 

0.94 (3H. triplet, J = 7.5 Hz); 
5 1.14 (9H, singlet); 

1.72 (2H, sextet, J = 7.5 Hz); 

2.61 (2H, triplet. J = 7.5 Hz); 

2.90 (2H, broad singlet); 

4.77 (2H, singlet); 
10 5.49 (2H. singlet); 

5.84 (2H. singlet); 

6.94 (2H, doublet, J = 8 Hz); 

7.15 (2H, doublet, J = 8 Hz); 

7.26 - 7.61 (3H, multiplet); 
15 8.07 (1 H, doublet. J = 7.5 Hz). 

EXAMPLE 38 



Methyl 2-butyl-4-hydroxymethyl-1-{4'[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate (Com- 
20 pound No. 4-47) 

38(a) Dimethyl 2-butyl-1-{4-[2'(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-4.5'dicarboxylate 

Following a procedure similar to that described in Example 35(a). but using 0.50 g of dimethyl 2-butylimi- 
25 dazole-4.5-dicarboxylate (prepared as described in Preparation 4) and 1.17 g of 4-[2-(trityltetrazol-6-y1)phe- 
nyl]benzyl bromide. 0.51 g of the title compound was obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 
0.85 (3H, triplet, J = 7.5 Hz); 
1.20-1.80 (4H, multiplet); 
30 2.59 (2H, triplet, J = 8.0 Hz); 

3.73 (3H, singlet); 
3.92 (3H, singlet); 
5.30 (2H. singlet); 
6.6 - 7.6 (22H. multiplet); 
35 7.8 - 8.0 (1H. multiplet). 

38(b) Methyl 2-butyl-4-hydroxymethyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methyltmidazole-5-carboxylate 

Following a procedure similar to that described in Example 35(b), 0.51 g of dimethyl 2-butyl-1-{4-[2-(trityl- 
40 tetra2ol-5-yl)phenyl)phenyl}methylimidazole^,5-dlcarboxylate [prepared as described in step (a) above] was 
reduced using 0.99 ml of a 1.5 M solution of diisobutylaluminium hydride in toluene, to give 0.44 g of the title 
compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 

0.86 (3H, triplet, J = 7.5 Hz); 
45 1.23- 1.36 (2H, multiplet); 

1.58- 1.70 (2H, multiplet); 

1.80- 1.95 (1H, multiplet); 

2.54 (2H. triplet. J = 8.0 Hz); 

3.72 (3H, singlet); 
50 4.85 (2H, doublet, J = 6.0 Hz); 

5.43 (2H. singlet); 

6.77 (2H, doublet, J = 8.5 Hz); 

6.92 - 6.95 (4H, multiplet); 

7.08 (2H, doublet, J = 8.5 Hz); 
55 7.22 - 7.51 (14H, multiplet); 

7.87-7.90 (1H. multiplet). 
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38c) Methyl 2-butyM-hydroxymethyl-1-{4-[24etrazd-5-yl)phenyl]phenyl}methylimidazole-5-carb^^ 

A solution of 0.44 g of methyl 2-butyl-4-hydroxymethyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimi- 
dazole-5-carboxylate [prepared as described in step (b) above] in 10 ml of methanol and 0.70 ml of 1 N aqueous 
5 hydrochloric acid was allowed to stand overnight at room temperature. At the end of this time, the reaction mixt- 
ure was concentrated to dryness by distillation under reduced pressure, and the residue was triturated with 
diethyl ether to give 0.30 g of the hydrochloride of the title compound as a solid. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.81 (3H, triplet, J = 7.5 Hz); 
10 1.19- 1.32 (2H,multiplet); 

1.38-1.51 (2H, multiplet); 
2.95 (2H. triplet. J = 7.5 Hz); 
4.80 (2H, singlet); 
6.71 (2H. singlet); 
IS 7.20 - 7.75 (8H. multiplet). 

EXAMPLE 39 



2-Butyl-4-hydroxymethyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylic acid (Compound 
20 No. 4 46) 



Following a procedure similar to that described In Example 36, but using 0.30 g of methyl 2-butyl-4-hyd- 
roxymethyl-1-{4-[2-{tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as described in 
Example 38(c)] and 2.50 ml of a 1 N aqueous solution of sodium hydroxide, 95 mg of the title compound were 
25 obtained as crystals, melting at 215 - 217''C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.82 (3H, triplet. J = 7.5 Hz); 
1,27 (2H, multiplet); 
1.52 (2H, multiplet); 
30 2.56 (2H, triplet, J = 7.5 Hz); 

4.60 (2H, singlet); 
5.58 (2H, singlet); 
6.94 (2H, doublet, J = 8.5 Hz); 
7.06 (2H, doublet, J = 8.5 Hz); 
35 7.50 - 7.70 (4H. multiplet). 

EXAMPLE 40 



Ethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2>(tetrazol-5-yl)phenyl]phenyl)methyllmidazole-5-carboxylate (Conrv 
40 pound No. 4-30) 

40(a) Ethyl 4-formyl-1-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl)phenyl}methylimidazole-5-carboxylate 

6 g of activated manganese dioxide were added to a solution of 2 g of ethyl 4-hydroxymethyl-2-propyl-1- 
45 {4-{2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as described in Example 
35(b)] in 40 ml of methylene chloride, and the resulting mixture was stirred at room temperature for 2.5 hours. 
At the end of this time, the manganese dioxide was filtered off and the filtrate was concentrated by evaporation 
under reduced pressure. The resulting residue was purified by column chromatography through silica gel. using 
a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent to give 1.45 g of the title compound as 
50 crystals, melting at 177 - 179''C (with decomposition). 
Nuclear Magnetic Resonance Spectrum {CDC^^) 6 ppm: 
0.88 (3H, triplet, J = 7.5 Hz); 
1.29 (3H, triplet, J = 7 Hz); 
1.74 (2H, sextet J = 7.5 Hz); 
55 2.57 (2H, triplet. J = 7.5 Hz); 

4.29 (2H, quartet. J = 7 Hz); 

5.49 (2H, singlet); 

6.76 (2H, doublet. J = 8.5 Hz); 
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6.92 - 7.88 (20H, multiplet); 
7.90 (1H, doublet, J = 7.5 Hz); 
10.42 (1H, singlet). 

5 40(b) Eth>d 4-(1-hy^^ 
ate 

4.0 ml of a 1 M solution of methylmagnesium bromide in tetrahydrofuran were added dropwise at -10°C to 
a solution of 1.2 g of ethyl 4-fomnyl-2-propyl-1-{4-[2-(trity(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
10 boxylate [prepared as described In step (a) above] in 5 ml of tetrahydrofuran, and the resulting mixture was 
stirred at a temperature between •lO^'C and O^'C for 3 hours. At the end of this time, the reaction mixture was 
mixed with ethyl acetate and with an aqueous solution of ammonium chloride, and the mixture was stirred at 
room temperature for 20 minutes. The ethyl acetate layer was then separated and dried over anhydrous mag- 
nesium sulphate. The solvent was removed by distillation under reduced pressure, and the residue was purified 
15 by column chromatography through silica gel, using 1 : 4 and 1 : 2 by volume mixtures of ethyl acetate and 
methylene chloride as the eluent, to give 1 .23 g of the title compound as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 8 ppm: 
0.87 (3H, triplet, J = 7.5 Hz); 
1.22 (3H, triplet, J = 7 Hz): 
20 1.54 (3H, doublet, J = 7 Hz); 

1.68 (2H. sextet, J = 7.5 Hz); 
2.50 (2H; triplet, J = 7.5 Hz); 
3.82 {1H, doublet. J = 8 Hz); 
4.18 {2H, quartet, J = 7 Hz); 
25 5.23 (1 H. quintet. J = 7 Hz) 

5.42 (2H, singlet); 
6.76 {2H, doublet, J = 8 Hz); 

6.93 - 7.52 (20H, multiplet); 
7.88 (1 H, doublet, J = 7.5 Hz). 

30 

40(c) Ethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 

Following a procedure similar to that described in Example 35(c), 1 .23 g of ethyl 4-(1-hydroxyethyl)-2-pro- 
pyl-1-{4-[2-(trltyltetrazol-5-y!)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as described in step <b) 
35 above] were treated with 75% v/v aqueous acetic acid, to give 0.82 g of the title compound as an amorphous 
solid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 

0.85 (3H, triplet, J = 7.5 Hz); 

1.24 (3H, triplet, J = 7 Hz); 
40 1.42 (3H, doublet. J = 6 Hz); 

1.59 (2H, sextet, J = 7.5 Hz); 

2.50 (2H, triplet, J = 7 Hz); 

4.22 (2H, quartet, J =7 Hz); 

5.13- 5.20 (1H, multiplet); 
45 5.44 (2H, AB-quartet, A8 = 0.12 ppm, J = 16.5 Hz); 

6.78 (2H, doublet. J = 8 Hz); 

6.99 (2H. doublet, J =^ 8 Hz); 

7.38 - 7.59 (3H. multiplet); 

7.76 (1H. doublet. J = 7.5 Hz), 

50 

EXAMPLE 41 



4-(1-Hydroxyethyl)-2'propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole'5-carboxylic acid (Conrv 
pound No. 4-29) 

Following a procedure similar to that described in Example 36, 0.82 g of ethyl 4-(1 -hydroxy ethyl )-2-propyl - 
1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methy!imidazole-5-carboxylate [prepared as described in Example 40(c)] 
was hydrolyzed using 0.43 g of lithium hydroxide monohydrate. to give 0.50 g of the title compound as a powder. 
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melting at 198- 201 *C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

0.86 (3H, triplet, J = 7.5 Hz); 

1.33 (3H. doublet, J = 6.5 Hz); 
5 1.55 (2H, sextet, J = 7.5 Hz); 

2.58 (2H, triplet, J = 8 Hz); 

5.21 (1H, quartet, J = 6.5 Hz); 

5.61 (2H. singlet); 

6.95 - 7.08 (4H, multiplet); 
10 7.51 - 7.70 (4H, multiplet). 

EXAMPLE 42 



Ethyl 4-(1-hydroxyethyl)-2-propyl'1-{4-[2-tetrazol-5-yl)phenyl]phenyl}mettiylimidazole-5-cart)oxylate (Conrv 
15 pound No. 4-30) 

42(a) Ethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyllphenyl}methyllmidazole-5-carboxyl- 
ate 

20 Following a procedure similar to that described in Example 35(a), but using 113 mg of ethyl 4-(1-hyd- 

roxyethyl)-2-propylimidazole-5-carboxylate [prepared as described in Preparation 23(iii)], 280 mg of 4-[2-(trityl- 
tetrazol-5-yl)phenyl]benzyl bromide and 60 mg of potassium t-butoxide, 255 mg of the title compound were 
obtained as a viscous oil. The Nuclear Magnetic Resonance Spectrum of this compound was identical with that 
of the compound obtained as described in Example 40(b). 

25 

42(b) Ethyl 4-( 1 -hydroxyethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 

Following a procedure similar to that described in Example 35(c), 255 mg of ethyl 4-(1-hydroxyethyl)-2- 
propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyt}methylimldazole-5-carboxylate [prepared as described in step 
30 (a) above] was detritylated by treatment with 75% v/v aqueous acetic acid, to give 170 mg of the title compound 
as an amorphous solid. The Nuclear Magnetic Resonance Spectrum of this compound was identical with that 
of the compound obtained as described In Example 40(c). 

EXAMPLE 43 

35 

Ethyl 2-butyl-4-(1-hydroxyethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methyllmidazole-5-carboxylate (Com- 
pound No. 4-75) 



43(a) Ethyl 2-butyl-4-(1-hydroxyethyl)-1-{4-[2-<trityltetrazoU5-yl)phenyl]phenyl}methylimldazole-5-carboxylate 

40 

Following a procedure similar to that described in Example 35(a), but using 400 mg of ethyl 2-butyl-4-(1- 
hydroxyethyl)imidazole-5-carboxylate [prepared as described in Preparation 24(iii)], 1.00 g of 4-[2-(trityltet- 
razol-5-yl)phenyl] benzyl bromide and 197 nr>g of potassium t-butoxide, 0.94 g of the title compound was 
obtained as a viscous oil. 
45 Nuclear Magnetic Resonance Spectrum (CDCfs) 5 ppm: 
0.87 (3H, triplet, J = 7.5 Hz); 

1.24 (3H. triplet, J = 7 Hz); 
1.25-1.38 (2H, multiplet); 
1.55 (3H, doublet, J = 6,5 Hz); 

50 1.60 - 1.72 (2H, multiplet); 

2.54 (2H, triplet, J = 8 Hz); 
3.84 (1 H, doublet, J = 6.5 Hz); 
4.20 (4H, quartet, J = 7 Hz); 

5.25 (1 H, quintet, J = 6.5 Hz); 
55 5.44 (2H, singlet); 

6.78 (2H, doublet, J = 8 Hz); 
6.94 - 7.54 (20H, multiplet); 
7.90 (1H, doublet, J = 7.5 Hz). 
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43(b) Ethyl 2-butyl-4-(1-hydroxyethyl)-1-{4-[2-(tetrazol-5-yl)phenyllphenyl}methylimidazole-5-carboxyl^^^ 

Following a procedure similar to that described in Example 40(c), 0.84 g of ethyl 2-butyl-4-(1-hydroxyethyl)- 

1- {4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methyiimldazole-5-carboxylate [prepared as described in step (a) 
5 above] was treated with 75% v/v aqueous acetic acid, to give 0.54 g of the title compound as an amorphous 

solid. 

Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.78 (3H, triplet, J = 7.5 Hz); 
1.15-1.30 (2H, multiplet); 
10 1.19 (3H, triplet, J = 7 Hz); 

1.35 (3H, doublet, J = 6.5 Hz); 
1.44-1.60 (2H. multiplet); 

2.49 (2H. triplet. J = 8 Hz); 
4.17 (2H. quartet, J = 7 Hz); 

15 5.09 (1 H. quartet, J = 6.5 Hz); 

5.35 & 5.45 (each 1H, AB-quartet. J = 16.5 Hz); 

6.89 (2H. doublet, J = 8 Hz); 

6.96 (2H. doublet, J = 8 Hz); 

7.30 - 7.50 (3H, multiplet); 
20 7.65 (1 H, doublet, J = 7.5 Hz). 

EXAMPLE 44 

2- Butyl-4-(1 -hydroxyethyl)-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methyllmidazole-5-carboxylic acid (Com- 
25 pound No. 4-74) 

Following a procedure similar to that described in Example 36, 0.54 g of ethyl 2-butyl-4-(1-hydroxyethyl)- 
1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as described in Example 43(b)] 
was hydrolyzed, using 245 mg of lithium hydroxide monohydrate, to give 0.43 g of the title compound as a pow- 
30 der, melting at 214 - 217^*0. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.82 (3H, triplet, J = 7.5 Hz); 
1.27 (2H, sextet, J = 7.5 Hz); 
1.37 (3H, doublet, J = 6.5 Hz); 
35 1 .50 (2H, quintet. J = 7.5 Hz); 

2.58 (2H. triplet. J = 8 Hz); 
5.20 (1 H. quartet. J = 6.5 Hz); 
5.61 (2H, singlet); 
6.96 (2H, doublet, J = 8 Hz); 
40 7.06 (2H, doublet, J = 8 Hz); 

7.50 - 7.66 (4H. multiplet). 

EXAMPLE 45 

45 2-Butyl-1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxyethyl)imidazol-5-carboxamide (Compound No. 5-64) 

45(a) 4-Acetyl-1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butylimidazole-5-carbonitrile 

0.192 g of sodium hydride (as a 55% w/w dispersion in mineral oil) was added to a solution of 0.843 g of 
50 4-acetyl-2-butylimidazole-5-carbonitrile [prepared as described in Preparation 24(1)] in 17 ml of N,N-dimethy- 
lacetamide, and the resulting mixture was stirred at room temperature for 20 minutes, 1.68 g of t-butyl 4'-(bro- 
momethyl)biphenyl-2-carboxylate was then added, and the resulting mixture was stinred at 55°C for 2.5 hours. 
At the end of this time, an aqueous solution of sodium chloride was added to the mixture, which was then ext- 
racted with ethyl acetate. The extract was washed with water and dried over anhydrous magnesium sulphate, 
55 and then the solvent was removed by distillation under reduced pressure. The resulting oily residue was purified 
by column chromatography through silica gel, using 4 : 1 and 2 : 1 by volume mixtures of hexane and ethyl 
acetate as the eluent, to afford 1.14 g of the title compound as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
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0.93 (3H, triplet, J = 7 Hz); 
1.23 (9H, singlet); 
1.3-2.1 (4H, multiplet); 

2.58 (3H. singlet): 

5 2.75 (2H, triplet, J = 7 Hz); 

5.32 {2H, singlet); 
7.0 - 8.0 (8H, multiplet). 

45(b) 1-[(2'-t-ButQxycarbonylbiphenyl^-yl)nriethyl]-2-butyl^-{1-hydroxyethyl)imidazole~5-carbonitrile 

10 

0.098 g of sodium borohydride was added to a solution of 1.18 g of 4-acetyl-1 -[(2M-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butylimidazole-5-carbonitrile (prepared as described in step (a) above] in 30 ml 
of ethanol, and the resulting mixture was stinred at room temperature for 1 hour. The excess sodium borohydride 
was decomposed by adding acetone, and then the reaction mixture was concentrated by evaporation under 
15 reduced pressure. The residue was diluted with an aqueous solution of sodium chloride and extracted with ethyl 
acetate. The extract was dried and concentrated by evaporation under reduced pressure. The oily residue was 
purified by column chromatography through silica gel, using a 3 : 2 by volume mixture of ethyl acetate and 
hexane as the eluent. to afford 1.18 g of the title compound as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 8 ppm: 
20 0.92 (3H, triplet. J = 7.5 Hz); 

1.25 (9H, singlet); 
1.3 - 1.5 (2H, multiplet); 
1.60 (3H, doublet, J = 6.5 Hz); 
1,6 - 1.8 (2H, multiplet); 
25 2.6 - 2.8 (2H, multiplet); 

5.00 (1H. quartet, J = 6.5 Hz); 

5.22 (2H. singlet); 

7.1 -7.9 (8H, multiplet). 

30 45(c) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl~4-(1-hydroxyethyl)imidazole-5-carbQxamide 

12 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 0.52 g of 1-[(2'-t-butoxycar- 
bo^ylbiphenyl-4-yI)methyl]-2-butyl-4-(1-hydroxyethyl)imidazole-5-carbonit^ile [prepared as described In step 
(b) above] in 3 ml of ethanol, and the resulting mixture was heated under reflux for 3 hours. At the end of this 

35 time, the reaction mixture was neutralized by the addition of dilute aqueous hydrochloric acid and extracted 
with ethyl acetate. The extract was washed with water and dried over anhydrous magnesium sulphate. The 
solvent was then removed by distillation under reduced pressure. The resulting residue was purified by column 
chromatography through silica gel, using a 4 : 1 by volume mixture of ethyl acetate and hexane. followed by 
ethyl acetate alone, as the eluent, to afford 0.14 g of the title compound as an amorphous solid. 

40 Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 
0.90 (3H, triplet, J = 7.5 Hz); 

1.23 (9H, singlet); 

1.2 - 1.5 (2H, multiplet); 
1.6-1.8 (2H. multiplet); 

45 1 .66 (3H, doublet, J = 6.5 Hz); 

2.63 (2H. triplet, J = 8 Hz); 
5.11 (1H, quartet, J = 6.5 Hz); 

5.59 & 5.74 (each 1H, AB-quartet, J = 16 Hz); 
7.0 - 7.9 (8H, multiplet). 

50 

45(d) 2-Butyl-1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxyethy[)imidazole-5-carboxamide 

A solution of 0.15 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyj-4-(1-hydroxyethyl)imidazole-5- 
carboxamlde [prepared as described in step (c) above] dissolved in 3 ml of a 4 N solution of hydrogen chloride 
55 in dioxane was allowed to stand overnight at room temperature. The solution was then concentrated by evapor- 
ation under reduced pressure. The resulting residue was triturated in hexane and the powder thus obtained 
was collected by filtration, to afford 0.105 g of the hydrochloride of the title compound as an amorphous solid, 
melting at 212 - 214°C (with decomposition). 
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Nuclear Magnetic Resonance Spectrunn (CDCf 3) 6 ppm: 
0.94 (3H, triplet, J = 7.5 Hz); 
1.3-1.6 (2H. multiplet); 
1.59 (3H, doublet, J = 6.5 Hz); 
5 1.6-2.0 (2H, multiplet); 

3.0 - 3.4 (2H, multiplet); 

5.16 (1H, quartet, J = 6.5 Hz); 

5.41 & 5.58 (each 1H, AB-quartet, J = 15 Hz); 

7.1 - 7.9 (8H, multiplet). 

10 

EXAMPLE 46 

2-Butyl-1-[(2'-carboxybiphenyl-4-yt)methylH-(1-hydroxypropyl)imidazole-5-carboxamide (Compound No. 5- 
65) 

15 

46(a) l-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-propionylimidazole-5-carbonltrile 

Following a procedure similar to that described in Example 45(a) but using 0.923 g of 2-butyl-4-propionyli- 
midazole-5-carbonitrile (prepared as described in Preparation 25), 1.56 g of t-butyl 4'-(bromomethyl)biphenyl- 
20 2-carboxylate and 196 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) in 20 ml of 
N.N-dimethylacetamide, 1.84 g of the title compound were obtained as a viscous oil. 
Nuclear Magnetic Resonance Spectrum {CDC^z) ^ PP^^- 
0.91 (3H, triplet. J = 7 Hz); 
1.0-2.1 (4H, multiplet); 
25 1.25 (9H, singlet); 

2.72 (2H, triplet, J = 7 Hz); 

3.02 (2H, quartet, J = 7 Hz); 
5.30 (2H, singlet); 

7.0 - 8.0 (8H, multiplet). 

30 

46(b) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxypropyl)imidazole-5-carbonitrile 

Following a procedure similar to that described in Example 45(b), but using 451 mg of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-4-propionylimidazole-5-cart>onitrile [prepared as described in step (a) 
35 above] and 36 mg of sodium borohydride in 10 ml of ethanol, 369 mg of the title compound were obtained as 
a viscous oil. 

Nuclear Magnetic Resonance Spectrum (CDCfs) 5 ppm: 

0.91 (3H, triplet, J = 7 Hz); 

0.99 (3H, triplet, J = 7 Hz); 
40 1.0- 2.3 (6H, multiplet); 

1.25 (9H, singlet); 

2.70 (2H, triplet, J = 7 Hz); 

3.16 (1 H, doublet. J = 6.5 Hz); 

4.74 (1H, quartet, J = 7 Hz); 
45 5.21 (2H, singlet); 

7.0 - 8.0 (8H. multiplet). 

46(c) 1-[(2^-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxypropyl)imidazole-5-carboxamide 

50 20 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 368 mg of 1-[(2'-t- 

butoxycarbonylbiphenyl-4-yl)methyl]-2-butyM-(1-hydroxypropyl)imidazole-5-carbonitrile [prepared as des- 
cribed in step (b) above] dissolved in 20 ml of ethanol, and the resulting mixture was heated under reflux for 6 
hours. At the end of this time, the reaction mixture was worthed up in a similar manner to that described in 
Example 45(c), to afford 316 mg of the title compound as an amorphous solid. 
55 Nuclear Magnetic Resonance Spectaim (CDCf 3) 6 ppm: 
0.89 (6H, triplet, J = 7 Hz); 
1.0-2.3 (6H, multiplet); 
1.24 (9H. singlet); 
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2.61 (2H. triplet. J = 7 Hz); 

4.76 (1H, triplet. J = 7 Hz); 

5.52 & 5.83 (each 1H. AB-quartet, J = 17 Hz); 

6.3 - 7.9 (8H. multiplet). 

5 

46(d) 2-Butyl-1-[(2'-cart)oxyblphenyl-4-yl)methyt]-4-(1-hydroxypropyl)imkjazole-5-carboxamide 

Following a procedure similar to that described in Exannple 45(d). but using 316 nrig of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxypropyl)imidazole-5-carboxamide [prepared as described In 
10 step (c) above] and 10 ml of a 4 N solution of hydrogen chloride in dioxane, 148 mg of the hydrochloride of the 
title compound were obtained as an amorphous powder, melting at above 120''C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.80 (3H, triplet, J = 7.5 Hz); 
0.87 (3H. triplet. J = 7.5 Hz); 
15 1.1 -2.0 (6H. multiplet); 

2.94 (2H, triplet. J = 7.5 Hz); 
4.85 (1H, triplet. J = 7 Hz); 
5.68 (2H, singlet); 

7.0 - 7.8 (8H, multiplet). 

20 

EXAMPLE 47 

2-Butyl-1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1>hydroxybutyl)tmidazole-5-carboxamide (Compound No. 5- 
66) 

25 

47(a) 1 -[(2M-Butoxycarbonylblphenyl-4-yl)methyl]'2-butyl-4-butyryl imidazole-5-carbonitrile 

Following a procedure similar to that described in Example 45(a), but using 0.877 g of 2-butyl-4-butyryli- 
midazole-5-carbonitrile (prepared as described in Preparation 26), 1.53 g of t-butyl 4'-(bromomethyl)blphenyl- 
30 2-carboxylate and 0.175 g of sodium hydride (as a 55% w/w dispersion in mineral oil) in 18 ml of 
N,N-dimethylacetamide, 0.99 g of the title compound was obtained as a viscous oil. 
Nuclear Magnetic Resonance Spectrum {CDC^^) 6 ppm: 
0.93 (3H. triplet, J = 7 Hz); 

1.01 (3H, triplet, J = 7 Hz); 
35 1.28 (9H. singlet); 

1.4-2.1 (6H, multiplet); 
2.74 (2H, triplet. J = 7 Hz); 
3.00 (2H. triplet. J = 7 Hz); 
5.30 (2H, singlet); 
40 7.0 - 8.0 (8H, multiplet). 

47(b) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl^-(1-hydroxybutyl)imldazole-5-carbonitrile 

Following a procedure similar to that described in Example 45(b), but using 0.99 g of 1-[(2'-t-butoxycar- 
45 bonylblphenyl-4-yl)methyl-2-butyl-4-butyrylimidazole-5-carbonitrile [prepared as described In step (a) above] 
and 0.077 g of sodium borohydrlde in 20 ml of ethanol. 0.88 g of the title compound was obtained as a viscous 
oil. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

0.7-1.2 (6H. multiplet); 
so 1.2-2.1 (8H. multiplet); 

1.23 (9H. singlet); 

2.71 (2H. triplet, J = 7 Hz); 

4.28 (IN. doublet, J = 6 Hz); 

4.82 (IN. quartet. J = 6 Hz); 
55 5.28 (2H, singlet); 

7.0 - 8.0 (8H. multiplet). 
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47(c) 1-[(2'-t-Butoxycarbonylbiphenyl^-yl)methyl]-2-butyl-4-(1-hydroxybutyl)imidazole-5-carbox^^ 

1 4 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 0.86 g of 1 -[(2'-t-butoxycar- 
bo^ylbiphenyl-4-y^)methylr2-butyl-4-(1-hyd^oxybu^yl)imidazole-5-ca^bo^itrile [prepared as described in step 
5 (b) above] in 14 ml of ethanol, and the resulting mixture was heated under reflux for 10 hours. At the end of 
this time, the reaction mixture was wor1<ed up in a similar manner to that described in Example 45(c) to afford 
0.58 g of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.90 (3H. triplet, J = 7.5 Hz); 
10 0.94 (3H. triplet. J = 7.5 Hz); 

1.23 (9H. singlet); 
1.3-2.1 (8H, multiplet); 
2.63 (2H. triplet. J = 8 Hz); 
4.91 (1H, triplet. J = 7 Hz); 
15 5.56 & 5.77 (each 1H, AB-quartet, J = 16 Hz); 

7.0 - 7.8 (8H. multiplet). 

47(d) 2-ButyM-[(2'-carboxybiphenyl-4-yl)methyl]-4'(1 -hydroxy butyl) imidazole-5-carboxamide 

20 Following a procedure similar to that described in Example 45(d), but using 0.58 g of 1-[(2'-t-butoxycar- 

bonylbiphenyl-4-yl)methyl}-2-butyl-4-(1-hydroxybutyl)imidazole-5-carboxamide [prepared as described in step 
(c) above] and 13 ml of a 4 N solution of hydrogen chloride in dioxane, 0.55 g of the hydrochloride of the title 
compound was obtained as an amorphous powder, melting at above IIO^C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
25 0.80 (3H. triplet, J = 7.6 Hz); 

0.89 (3H. triplet, J = 7.5 Hz); 
1.1-1.9 (8H. multiplet); 
2.96 (2H, triplet, J = 7.5 Hz); 
4.96 (1H, triplet, J = 7.5 Hz); 
30 5.68 (2H, singlet); 

7.2 - 7.8 (8H. multiplet). 

EXAMPLE 48 

35 2-Butyl-1-[(2^-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-2-methylpropyl)imidazole-5-carboxamide (Com- 
pound No. 5-67) 

48(a) 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-isobutyrylimidazole-5-carbonitrile 

40 Following a procedure similar to that described in Example 45(a), but using 0.85 g of 2-butyl-4-isobutyryli- 

midazole-5-carbonitrile (prepared as described in Preparation 27), 1.34 g of t-butyl 4'-(bromomethyl)biphenyt- 
2-carboxylate and 170 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) in 15 ml of 
N,N-dlmethylacetamide, 1.62 g of the title compound were obtained as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDCi'a) 6 ppm; 

45 0.93 (3H. triplet, J = 7 Hz); 

1.0-2.1 (4H, multiplet); 

1.21 (6H. doublet. J = 7 Hz); 

1.22 (9H. singlet); 

2.73 (2H, triplet, J = 7 Hz); 
50 3.66 (1 H, septet, J = 7 Hz); 

5.30 (2H, singlet); 
7.0 - 8.0 (8H, multiplet). 

48(b) 1[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-2-methylpropyl)imidazole-5-carbonlt- 
55 rile 

Following a procedure similar to that described in Example 45(b). but using 500 mg of 1-[(2'-t-butoxycar- 
bonylblphenyl-4-yl)m6thyl]-2-butyl-4-isobutyrylimidazole-5-carbonltrile [prepared as described in step (a) 
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above] and 25 mg of sodium borohydride in 10 ml of ethanol, 297 mg of the title compound were obtained as 
a viscous oil. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 6 ppm: 

0.7 - 1.2 {9H, multiplet). 
5 1.0- 2.5 (5H, multiplet); 

1.27 (9H, singlet); 

2.70 (2H, doublet, J = 7Hz); 

3.01 (1H, doublet, J = 7 Hz); 

4.54 (1H, triplet, J = 7 Hz); 
10 5.23 (2H, singlet); 

7.0 - 8.0 (8H. multiplet). 

48(c) 1-[(2'-t-Butoxycarbonylbiphenyl^'yl)methyl]-2-butyl-4~(1-hydoxy-2-methylpropyl)imidazole-5-car- 
boxamide 

IS 

20 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 297 mg of 1-[(2'-t- 
butoxycarbonylbiphenyM-yl)methyl]-2-butyl-4-(1-hydroxy-2-methylpropyl)imidazole-5-carbonitrile [prepared 
as described in step (b) above] in 20 ml of ethanol, and the resulting mixture was heated under reflux for 8 
hours. At the end of this time, the reaction mixture was worked up in a similar manner to that described in 
20 Example 45(c), to afford 1 51 mg of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.66 (3H. doublet, J = 7 Hz); 
0.85 (3H, triplet. J = 7 Hz); 

1.01 (3H. doublet. J = 7 Hz); 
25 1.0- 2.4 (5H, multiplet); 

1.22 (9H, singlet); 
2.59 (2H, triplet, J = 7 Hz); 
4.40 (1H, doublet, J = 7 Hz); 
5.53 & 5.83 (each 1H. AB-quartet, J = 17 Hz); 
30 6.9 - 7.9 (8H, multiplet). 

48(d) 2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-2-methylpropyl)imidazole-5-carboxamide 

Following a procedure similar to that described in Example 45(d), but using 151 mg of 1-[(2'-t-butoxycar- 
35 bonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-2-methylpropyl)-5-carboxamide [prepared as described in 
step (c) above] and 5 ml of a 4 N solution of hydrogen chloride in dioxane. 119 mg of the hydrochloride of the 
title compound were obtained as an amorphous powder, melting at above 131 °C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm: 
0.73 (3H, doublet. J = 6.5 Hz); 
40 0.79 (3H. triplet, J = 7.5 Hz); 

0.98 (3H, doublet. J = 6.5 Hz); 
1.1 -1.6 (4H, multiplet); 
1.9-2.1 (1H, multiplet); 
2.98 (2H. triplet, J = 7.5 Hz); 
45 4.65 (1 H, doublet, J = 8 Hz); 

5.69 (2H. singlet); 
7.1 - 7.8 (8H, multiplet). 

EXAMPLE 49 

50 

1- [2'-Carboxybiphenyl-4-yl)methyl]^-(1-hydroxybutyl)-2-propylimidazole-5-carboxamide (Compound No. 5- 
49(a) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-4-butyryl-2-propylimidazole-5-carbonitrile 

55 

Following a procedure similar to that described in Example 45(a), but using 1.026 g of 4-butyryl-2-propyli- 
midazole-5-carbonitrile (prepared as described in Preparation 28). 1.91 g of t-butyl 4'-(bromomethyt)biphenyl- 

2- carboxylate and 0.209 g of sodium hydride (as a 55% w/w dispersion In mineral oil) in 20 ml of 
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N,N-dimethylacetamide, 1.70 9 of the title compound were obtained as a viscous oil. 
Nuclear Magnetic Resonance Spectrum {CDCH^) 5 ppm: 

1.00 (6H, triplet, J = 7.5 Hz); 
1.25 (SH, singlet); 

5 1.7-1.9 (4H, multiplet); 

2.70 (2H, triplet, J = 7.5 Hz); 
2.99 (2H, triplet, J = 7.5 Hz); 
5.31 (2H, singlet); 

7.1 - 7.9 (8H, multiplet). 

10 

49(b) 1-[(2'-t-Butoxycarbonylblphenyl-4-yl)methyl]-4-<1-hydroxybutyl)-2-propylimidazole-5-carbonitrlle 

Following a procedure similar to that described in Example 45(b), but using 1.13 g of 1 -[(2'-t-butDxycar- 
bonylbiphenyl-4-yl)methyll-4-butyryl-2-propylimidazole-5-carbonitrile [prepared as described in step (a) above] 
15 and 0.091 g of sodium borophydride in 23 ml of ethanol. 1 .07 g of the title compound were obtained as a viscous 

oil. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.87 (3H, triplet, J = 7.5 Hz); 
0.90 (3H. triplet, J = 7.5 Hz); 
20 1.17 (9H, singlet); 

1.2 - 1.4 (2H, multiplet); 
1.5- 1.7 (4H, multiplet); 
2.67 (2H, triplet. J = 7.5 Hz); 
4.58 (1H. multiplet); 

25 5.34 (2H. singlet); 

5.41 (1H, doublet, J = 4.5 Hz); 
7.1 - 7.7 (8H. multiplet). 

49(c) 1-[(2'-t-Butoxycarbonylbipheny1-4-yl)methylH-(1-hydroxybutyl)-2-propylimidazole-5-carboxamide 

30 

16 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 1 .07 g of 1 -[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyll-4-<1-hydroxybutyl)-2-propylimldazole-5-carbonitrile [prepared as described In step 
(b) above] in 16 ml of ethanol, and the resulting mixture was worked up in a similar manner to that described 
in Example 45(c). to afford 0.82 g of the title compound as an amorphous solid. 
35 Nuclear Magnetic Resonance Spectrum (CDC^^) 6 ppm: 
0.93 (3H. triplet, J = 7.5 Hz); 
0.95 (3H. triplet, J = 7.5 Hz); 
1.23 (9H, singlet); 
1.2-2.1 (6H, multiplet); 
40 2.60 (2H, triplet, J = 8 Hz); 

4.89 (1H, triplet, J = 7.5 Hz); 

5.56 & 5.77 (each 1H, AB-quartet. J = 16 Hz); 

7.0 - 7,8 (8H, multiplet). 

45 49(d) 1-[(2^-Carboxybiphenyl-4-yl)methyl]-4-(1-hydroxybutyl)-2-propylimidazole-5-carboxamide 

Following a procedure similar to that described in Example 45(d), but using a solution of 0.82 g of 1-[(2'- 
t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxybutyl)-2-propylimidazole-5-carboxamide [prepared as des- 
cribed in step (c) above] in 1 7 ml of a 4 N solution of hydrogen chloride in dioxane, 0.78 g of the hydrochloride 
50 of the title compound was obtained as an amorphous powder, melting at 118 - 121^0 (with softening). 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.90 (3H, triplet, J = 7.5 Hz); 
0.93 (3H, triplet, J = 7.5 Hz); 

1.1 - 1.5 (2H, multiplet); 
55 1.7-2.1 (4H, multiplet); 

2.9-3.1 (2H, multiplet); 

5.00 (1H. triplet. J = 7.5 Hz); 

5.46 & 5.56 (each 1H, AB-quartet, J = 15.5 Hz); 
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7.1 -7.9 (8H, multiplet). 
EXAMPLE 50 

5 2-Buty{-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imidazole-5^^ (Com- 
pound No. 5-69) 

5Q(a) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-<1-hydroxy-1-methylethyl)imidazole-5-ca^ 
boxamide 

10 

10 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 232 mg of 1-[(2'-t- 
butoxycarbonylbiphenyl^-yl)methyl)-2-butyl-4-<1-hydroxy-1-methylethyl)imidazole-5-carbonitrile (prepared as 
described in Example 1 0(a)] in 1 0 ml of ethanoi, and the resulting mixture was heated under reflux for 3 hours. 
At the end of this time, the reaction mixture was worked up in a similar manner to that described in Example 
15 45(c), to afford 185 mg of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.89 (3H, triplet, J = 7 Hz); 
1.0- 2.0 (4H, multiplet); 
1.23 (9H, singlet); 
20 1.68 (6H, singlet); 

2.62 (2H, triplet, J = 7 Hz); 

5.63 (2H. singlet); 

6.9 - 7.9 (8H, multiplet). 

25 50(b) 2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)imidazole-5-carboxamide 

Following a procedure similar to that described in Example 45(d), but using 185 mg of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-1-methylethyl)imidazole-5-carboxamide [prepared as des- 
cribed In step (a) above] and 10 ml of a 4 N solution of hydrogen chloride in dioxane, 88 mg of the hydrochloride 
30 of the title compound were obtained as an amorphous solid, melting at 130 - 138°C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm; 
0.78 (3H, triplet, J = 7 Hz); 
1.17-1.30 (2H, multiplet); 
1.30-1.42 (2H. multiplet): 
35 1.61 (6H, singlet); 

2.96 (2H, triplet, J= 7.5 Hz) 

5.55 (2H, singlet); 

7.20 - 7.75 (8H. multiplet). 

40 EXAMPLE 51 

2-Butyl-1-[(2^'Carboxybiphenyl-4-yl)methyl]-4-[1-hydroxy-2-methyl-1-(1-methylethyl)propyl]imidazole-5-car- 
boxamide (Compound No. 5-333) 

45 51(a) 1-[(2'-t-Butoxycarbonylbiphenyl^-yl)methyl]-2-butyl-4-(1-hydroxy-2-methyl-1-(1-methylethyl)propyl]imi- 
dazole-5-cartxanitrile 

Following a procedure similar to that described in Example 45(a), but using 282 mg of 2-butyl-4-[1-hyd- 
rDxy-2-methyl(1-methylethyl)propyl]imidazole-5-carbonltrile (prepared as described in Preparation 30), 409 nng 
50 of t-butyl 4'-(bromomethyl)biphenyl-2-carboxy1ate and 47 mg of sodium hydride (as a 55% w/w dispersion in 
mineral oil) In 5 ml of N,N-dimethylacetamide, 513 mg of the title compound were obtained as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
0.7 - 1.1 (15H, multiplet); 
1.0-2.0 (4H, multiplet); 
55 1.21 (9H, singlet); 

2.15-2.60 (2H, multiplet); 
2.68 (2H, triplet, J = 7 Hz); 
3.20 (1H. singlet); 
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5.26 (2H, singlet): 

6.9 - 8.0 (8H. multiplet). 

51(b) 1-[(2'-t-Butoxycarbonylbiphenyt^-yl)methyl]-2-butyl-441-hydroxy-2-methyl-1^ 
5 dazole-5-carboxamide 

10 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 500 mg of 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-[1-hydroxy-2-methyl-1-(1-methylethyl)propylIimidazole-5-car 
bonitrile [prepared as described in step (a) above] in 10 ml of ethanol, and the resulting mixture was heated 
10 under reflux for 20 hours. At the end of this time, the reaction mixture was worked up in a similar manner to 
that described in Example 45(c), to give 220 mg of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
0.7-1.1 (15H, multiplet); 
1.0-2.1 (4H, multiplet); 
15 1.20 (9H, singlet); 

2.2 - 2.9 (4H, multiplet); 

5.59 (2H, singlet); 

6.8 - 7.9 (8H, multiplet). 

20 51(c) 2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyi]-4-[1-hydroxy-2-methyl-1-(1-methylethyl)propyl]imidazole-5- 
carboxamide 



Following a procedure similar to that described in Example 45(d), but using 220 mg of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyll-2-butyl-4-[1-hydroxy-2-methyl-1-(1-methytethyl)propyl]imidazole-5-carboxamide 
25 [prepared as described in step (b) above] and 4.5 ml of a 4 N solution of hydrogen chloride in dioxane. 201 mg 
of the hydrochloride of the title compound were obtained as an amorphous solid, melting at 178 - 181**C. 
Nuclear Magnetic Resonance Spectmm (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0-76 (3H, triplet, J = 7.5 Hz); 
0.8 - 0.9 (12H, multiplet); 
30 1.1-1.4 (4H, multiplet); 

2.2-2.4 (2H, multiplet); 
2.8-3.1 (2H, multiplet); 
5.51 (2H, singlet); 
7.2 - 7.8 (8H, multiplet). 

35 

EXAMPLE 52 



2-ButyM-[(2'-carboxybiphenyl-4-yl)methyi]-4-hydroxymethylimidazole-5-carboxamide (Compound No. 5-63) 

40 52(a) Succinimido 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxyl- 
ate 

206 mg of N,N-dicyclohexylcarbodiimide were added to a suspension of 464 mg of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylic acid (prepared as described in 
45 Example 4) and 140 mg of N-hydroxysuccinimide in 10 ml of tetrahydrofuran, and the resulting mixture was 
stin*ed at room temperature for 16 hours. At the end of this time, the material which had precipitated was filtered 
off and the filtrate was concentrated by evaporation under reduced pressure. The concentrate was purified by 
column chromatography through silica gel, using a 1 : 1 5 by volume mixture of methanol and methylene chloride 
as the eluent, to afford 0.52 g of the title compound as crystals, melting at 107 - 109^0. 
50 Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.89 (3H, triplet. J = 7 Hz); 
1.0-2.0 (4H, multiplet); 
1.23 (9H, singlet); 
2.70 (2H, triplet, J = 7.5 Hz); 
55 2.69 (4H. singlet); 

4.10 (1H, broad singlet); 
4.96 (2H. singlet); 
5.56 (2H. singlet); 
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7.00 - 7.90 (8H, multiplet). 

52(b) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-cart)Oxam 

5 0.5 ml of concentrated aqueous ammonia was added to a solution of 0.60 g of succinimido 1-[(2M- 

butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate [prepared as described 
In step (a) above] in 6 ml of tetrahydrofuran, and the title compound started to separate immediately. The solvent 
was removed by distillation under reduced pressure, and the resulting residue was washed with diethyl ether 
and with water, to afford 0.38 g of the title compound as a powder, melting at 222 - 224''C. 
10 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.85 (3H, triplet. J = 7 Hz); 
1.19 (9H. singlet); 
1.0- 1.9 (4H. multiplet); 
2.57 (2H, triplet. J = 7.5 Hz); 
15 4.52 (2H, doublet, J = 4.5 Hz); 

5.63 (2H, singlet); 
5.83 (1H, triplet, J =4.5 Hz); 
6.95-7.8 (8H, multiplet). 

20 52(c) 2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethylimidazole-5-carboxamide 

A solution of 0.28 g of 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethyl imidazole- 5- 
carboxamide [prepared as described in step (b) above] in 3 ml of a 4 N solution of hydrogen chloride in dioxane 
was stirred at room temperature for 5 hours and then concentrated by evaporation under reduced pressure. 
25 The concentrate was triturated with a mixture of ethyl acetate and diethyl ether, and the solidified material was 
collected by filtration, to afford 0.26 g of the hydrochloride of the tide compound, which softened at above 150°C 
and completely decomposed at 235°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

0.80 (3H, triplet, J = 7.5 Hz); 
30 1.20- 1.31 {2H, multiplet); 

1 .43 - 1 .54 (2H. multiplet); 

2.96 (3H. triplet, J = 7.5 Hz); 

4.68 (2H. singlet); 

5.71 (2H. singlet); 
35 7.21 - 7.75 (8H. multiplet). 

EXAMPLE 53 

N-Methyl-2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethylimidazole-5-carboxamide (Compound 
40 No. 5-71) 

53(a) N-methyl-1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-car- 
boxamide 

45 0.4 ml of a 40% by volume solution of methylamine in water was added at room temperature to a solution 

of 0.278 g of succinimido 1-[(2'-t-butoxycarbonylblphenyt-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5- 
carboxylate [prepared as described in Example 52(a)] In a mixture of 3 ml of methylene chloride and 2 ml of 
methanol, and the resulting mixture was allowed to stand for 16 hours at room temperature. At the end of this 
time, the solution was concentrated by evaporation under reduced pressure, and the concentrate was dissolved 
50 In ethyl acetate. The resulting solution was washed with an aqueous solution of potassium bisulphate and with 
an aqueous solution of sodium hydrogencarbonate, in that order, after which it was dried over anhydrous mag- 
nesium sulphate. The solvent was then removed by distillation under reduced pressure, and the resulting resi- 
due was purified by column chromatography through silica gel, using ethyl acetate as the eluent, to give 176 
mg of the title compound as a glass. 
55 Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.85 (3H, triplet, J = 7 Hz); 
1.23 (9H. singlet); 
1.0-2.0 (4H, multiplet); 
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2.54 (2H, triplet, J = 7.5 Hz); 
2.91 (3H, doublet, J = 5 Hz); 
4.70 (2H, singlet); 

5.62 (2H, s.nglet); 

5 6.9 - 7.85 (8H. multlplet); 

8.38 (1H. quartet, J = 5 Hz). 

53(b) N-Methyl-2-butyl-H(2^-carboxyblphenyl-4-yl)methyl]-4-hydroxymethylimidazole-5-carboxami^ 

10 A solution of N;-methyl-1^(2M-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazol^ 

carboxamide [prepared as described in step (a) above] In 2 ml of a 4 N solution of hydrogen chloride in dioxane 
was allowed to stand at room temperature for 16 hours and then concentrated by evaporation under reduced 
pressure. The resulting crystalline residue was washed with a mixture of ethyl acetate and diethyl ether, to afford 
0.15 g of the hydrochloride of the title compound, melting at 205 - 208**C (with decomposition). 
15 Nuclear Magnetic Resonance Spectrtjm (hexadeuterated dimethyl sulphoxide) 8 ppm: 
0.81 (3H, tnplet, J = 7.5 Hz); 
1.25 (2H, sextet, J = 7.5 Hz); 
1.49 (2H, quintet, J = 7.5 Hz); 
2.75 (3H, doublet, J = 4.5 Hz); 
20 2.96 (2H, tnplet, J = 8 Hz); 

5.64 (2H, singlet); 
7.21 - 7.75 (8H, multiplet); 
8.91 (1H, quartet, J = 4.5 Hz). 

25 EXAMPLE 54 

N-Ethoxycarbonylmethyl-2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl}-4-hydroxymethylimidazole-5-car- 
boxamide (Compound No. 5-126) 

30 Following a procedure similar to that described in Example 53, but using 0.307 g of succinimido 1-[(2'-t- 

butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate [prepared as described 
in Example 52(a)], 89 mg of ethyl glycinate hydrochloride and 0.089 ml of triethylamine, 0.202 g of the hyd- 
rochloride of the title compound was obtained as an amorphous powder, melting at above 80''C (with softening). 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
35 0.80 (3H. triplet. J = 7.5 Hz); 

1.18(3H. triplet. J = 7Hz): 
1.20-1.33 (2H. multiplet); 
1.47 (2H, quintet, J = 7.5 Hz); 
2.94 (2H, triplet, J = 8 Hz); 
40 4.05 (2H, doublet, J = 6 Hz); 

4.12 (2H, quartet, J = 7 Hz); 
4.72 (2H, singlet); 

5.63 (2H, singlet); 

7.24 - 7.75 (8H, multiplet); 
45 9.37(1H, tnplet. J = 6Hz). 

EXAMPLE 55 

N-Carboxymethyl-2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethyiimidazole- 5- carboxamide 
50 (Compound No. 5-125) 

Following a procedure similar to that described in Example 53, but using 0.32 g of succinimido 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethyllmidazole-5-carboxylate [prepared as described 
in Example 52(a)], 0.11 g of t-butyl glycinate hydrochloride and 80 mg of 4-dimethylaminopyridine, 0.21 g of 
55 the hydrochloride of the title compound was obtained as an amorphous powder, melting at above 110°C (with 
softening). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.81 (3H, triplet. J = 7.5 Hz); 
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1.25 (2H, sextet, J = 7.5 Hz); 
1.48 (2H, quintet, J = 7.5 Hz); 
2.95 (2H, triplet, J = 8 Hz); 
3.98 (2H, doublet, J =6 Hz); 

5 4.71 (2H, singlet); 

5.64 (2H, singlet); 

7.26 - 7.75 (8H. nnultiplet); 
9.22 (1H, triplet, J = 6 Hz). 

10 EXAMPLE 56 

N-[(S)-1-Ethoxycarbonylethyl]-2-butyl-1-[(2'-cart)oxyblphenyl-4-yl)methyl]-4-hydroxynr>ethyli^ 
boxamide (Connpound No. 5-1 28) 

15 Following a procedure similar to that described in Example 53, but using 0.39 g of succinimido 1-[(2'-t- 

butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate [prepared as described 
in Example 52(a)]. 0.13 g of ethyl (S)-alanate hydrochloride and 0.21 ml of triethylamine, 0.27 g of the hyd- 
rochloride of the title compound was obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
20 0.82 (3H, triplet, J = 7.5 Hz); 

1.17 (3H, triplet, J = 7 Hz); 
1.20-1.35 (2H, multiplet); 
1.34 (3H, doublet, J = 7 Hz); 
1.43-1.58 (2H. multiplet); 
25 2.98 (2H, triplet, J = 7.5 Hz); 

4.10 (2H. quartet, J = 7 Hz); 
4.44 (1H. quintet. J = 7 Hz); 
4.70 (2H. singlet); 

5.63 (2H, AB-quartet, A8 = 0.10 ppm, J = 16 Hz); 
30 7.24 - 7.76 (8H. multiplet); 

9.39 (1H, doublet, J = 7.5 Hz). 

EXAMPLE 57 

35 N-(2-Ethoxycarbonylethyl)-2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-hydroxymethylimidazole-5-car- 
boxamide (Compound No. 5-1 30) 

Following a procedure similar to that described in Example 53, but using 305 mg of succinimido 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate [prepared as described 
40 in Example 52(a)], 96 mg of ethyl p-alanate hydrochloride and 0.088 ml of triethylamine, 0.20 g of the hyd- 
rochloride of the title compound was obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.82 (3H, triplet, J = 7.5 Hz); 
1.16 (3H. triplet, J = 7 Hz); 
45 1.20- 1.38 (2H. multiplet); 

1.42-1.58 (2H. multiplet): 
2.97 (2H, triplet, J = 7.5 Hz); 

3.3 - 3.6 (4H. multiplet); 

4.04 (2H, quartet, J = 7 Hz); 
50 4.60 (2H. singlet); 

5.63 (2H. singlet); 

7.21 -7.76 (8H, multiplet); 

9.01 (1H, broad triplet). 
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EXAMPLE 58 

Methyl (S)-N-{2-butyl-1-[(2'-carboxybiphenyl^-yl)methyl]-4-hydroxymethylimidazole-5-carfaonyl}prolinate 
(Compound No. 5-335) 

5 

Following a procedure similar to that described in Example 53. but using 529 mg of succinimido 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hydroxymethylimidazole-5-carboxylate [prepared as described 
in Example 52(a)], 180 mg of methyl (S)-prolinate hydrochloride and 0.2 ml of trie thyl amine, 0.39 g of the hyd- 
rochloride of the title compound was obtained as an amorphous powder, melting at above 120^*0 (with soften- 
to ing). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) d ppm: 
0.88 (3H. triplet, J - 7.5 Hz); 
1.34(2H. sextet, J = 7.5 Hz); 
1.4-2.25 (6H. multiplet); 
15 2.9 - 3.7 (2H. multiplet); 

3.64 (3H, singlet); 

4.34 (1H. triplet. J = 7.5 Hz); 
4.55 (2H, singlet); 

5.25 & 5.56 (each 1H, AB-quartet, J = 15.5 Hz); 
20 7.26 - 7.77 (8H, multiplet). 

EXAMPLE 59 

2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-2.2-dimethylpropyl)imldazole-5-carboxamide (Com- 
25 pound No. 5-68) 

59(a) Methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-fonmyllmidazole-5-carboxylate 

5.07 ml of triethylamine and 6.0 g of sulphur trioxlde/pyridine complex were added, in turn, at a temperature 
30 of lO'^C to 15°C to a solution of 3.0 g of methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-hyd- 
roxymethylimidazole-4-carboxylate [prepared as described in Example 1(b)] in 18 ml of dimethyl sulphoxide, 
and the resulting mixture was stirred at the same temperature for 45 minutes. At the end of this time, the reaction 
mixture was mixed with water and extracted with ethyl acetate. The extract was washed with water and with 
an aqueous solution of sodium hydrogencarbonate, in that order, after which it was dried over anhydrous mag- 
35 nesium sulphate, and the solvent was removed by distillation under reduced pressure. The resulting residue 
was purified by column chromatography through silica gel. using a 1 : 1 by volume mixture of hexane and ethyl 
acetate as the etuent. to afford 2.88 g of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^'a) 5 ppm: 
0.90 (3H, triplet. J = 7 Hz); 
40 1.25 (9H, singlet); 

1.1 -2.1 (4H, multiplet); 
2.77 (2H, triplet, J = 8 Hz); 
3.91 (3H, singlet); 

5.65 (2H. singlet); 

45 6.9 - 7.9 (8H. multiplet); 

10.48 (1H. singlet). 

59(b) Methyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-(1-hydroxy-2.2-dimethylpropyl)imidazole- 
5-carboxylate 

50 

2.77 ml of a 2 M solution of t-butylmagnesium bromide in tetrahydrofuran were added at -55*0 and under 
an atmosphere of nitrogen to a solution of 1.32 g of methyl H(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-bu- 
tyl-4-formylimidazole-5-carboxylate [prepared as described in step (a) above] in 26 ml of tetrahydrofuran, and 
the resulting mixture was stirred at a temperature of -55°C to -50°C for 30 minutes. At the end of this time, the 
55 reaction mixture was diluted with 50 ml of ethyl acetate and with a saturated aqueous solution of ammonium 
chloride. The organic layer was separated and dried over anhydrous magnesium sulphate and the solvent was 
removed by distillation under reduced pressure. The residue was purified by column chromatography through 
silica gel. using a 2 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to afford 0.87 g of the title 
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compound as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 6 ppm: 

0.90 (3H, triplet, J = 7.5 Hz); 

0.33 (SH. singlet); 
5 1.0-2.0(4H, multiplet); 

1.19 (9H, singlet); 

2.68 (2H, triplet, J = 7.5 Hz); 

3.41 (1H, doublet, J = 10 Hz); 

3.74 (3H, singlet); 
10 4.92 (1H, doublet, J = 10 Hz); 

5.59 (2H, singlet); 

6.9 - 7.9 (8H, multiplet). 

59(c) 1-[(2'-t-Butoxycarbonylbiphenyl-4-yl)methyll-2-butyl-4-(1-hydroxy-2.2'dimethylpropyl)imidazole-5-car- 
15 boxylic acid 

Following a procedure similar to that described In Example 4, 0.87 g of methyl 1-{(2'-t-butoxycar- 
bonylblphenyl-4-yi)methyl]-2-butyl-4-(1-hydroxy-2,2-dimethylpropyl)lmidazole-5-carboxylate [prepared as 
described In step (b) above] was hydrolyzed, using 342 mg of lithium hydroxide monohydrate, to afford 0.73 g 
20 of the title compound as crystals, melting at 199 - 201^^0 (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.84 (3H, triplet. J = 7.5 Hz); 
0.89 (9H, singlet); 
1.16 (9H. singlet); 
25 1.22 - 1.4 (2H. multiplet): 

1.58 (2H, quintet, J = 7.5 Hz); 

2.64 (2H, triplet, J = 7.5 Hz); 
4.78 (1H, singlet); 

5.68 (2H, AB-quartet, A6 = 0.14 ppm, J = 17 Hz); 
30 7.02 (2H, doublet, J = 8 Hz); 

7.22 - 7.58 (5H, multiplet); 

7.65 (1H, doublet. J = 7.5 Hz). 

59(d) Succinimido 1 -{(2'-t-butoxycarbonylbiphenyl-4>yl)methyl]-2-butyl-4-(1 -hydroxy-2.2-dimethylpropyl)imi- 
35 dazoie-5-carboxylate 

Following a procedure similar to that described in Example 52(a), but using 600 mg of 1-[(2'-t-butoxycar- 
t)onylblphenyl-4-yl)methyll-2-butyl-4-{1-hydroxy-2,2-dimethylpropyl)imidazole-5-carboxylic acid [prepared as 
described In step (c) above], 172 mg of N-hydroxysuccinimide and 250 mg of N,N-dicyclohexylcart)odiimide, 
40 663 mg of the title compound were obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf's) 6 ppm: 
0.92 (3H, triplet, J = 7.5 Hz); 
1.01 (9H. singlet); 
1.21 (9H, singlet); 
45 1 .38 (2H, sextet J = 7.5 Hz); 

1.73 (2H. quintet, J = 7.5 Hz); 
2.71 (2H. triplet. J = 7.5 Hz); 
2.84 (4H. singlet); 
4.99 (1H, doublet, J = 7.5 Hz); 
50 5.53 (2H, singlet); 

7.03 (2H, doublet, J = 8.5 Hz); 
7.26 - 7.50 (5H, multiplet); 
7.77 (IN, doublet, J = 8 Hz). 

55 59(e) 1-[(2'-t-Butoxycarbonylbiphenyl"4-yl)methyl]-2-butyl-4-(1-hydroxy-2.2-dimethylpropyl)imidazole-5-car' 
boxamide 



Following a procedure similar to that described in Example 52(b). but using 0.66 g of succinimido 1-[(2'-t> 
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butoxycarbonylbiphenyl-4-yl)methyll-2-butyl-4-<1-hydroxy-2,2-dlrnethylpropyl)imidazole-5-car^^ [prep- 
ared as described in step (d) above], 0.33 g of the title compound was obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

0.89 (3H, triplet, J = 7.5 Hz); 

0.96 (9H, singlet); 

1.22 (9H, singlet); 

1.34 (2H, sextet J = 7.5 Hz); 

1.64 (2H, quintet, J = 7.5 Hz); 

2.62 (2H, triplet, J = 7.5 Hz); 

4.67 (1H, doublet, J = 5.5 Hz); 

5.48 & 5.82 (each 1H, AB-quartet, J = 16 Hz); 

7.02 (2H, doublet. J = 8.5 Hz); 

7.23 - 7.50 (5H, multiplet); 
7.76 (1H. doublet, J = 6.5 Hz). 

59(f) 2-Butyl-1-[(2'-cartx)xybiphenyl-4-yl)methyl]-4-(1-hydroxy-2,2-dimethylpropyl)imidazole-5-carboxamide 

Following a pnDcedure similar to that described in Example 52(c), but using 326 mg of 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-2-butyl-4-( 1 -hydroxy-2,2-dimethyl propyl)imidazole-5-carboxamide [prepared as 
described in step (e) above], 228 mg of the hydrochloride of the title compound were obtained as a powdery 
solid, melting at 150 - 154^*0 (with softening). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.80 (3H, triplet, J = 7.5 Hz); 
0.91 (9H, singlet); 

1.24 (2H, sextet, J = 7.5 Hz); 
1.45 (2H, quintet, J = 7.5 Hz); 
2.99 (2H. triplet. J = 7.5 Hz); 
4.78 (1H, singlet); 

5.69 (2H, singlet); 
7.21 (2H, doublet, J = 8 Hz); 
7.33 - 7.61 (5H, multiplet); 
7.75 (1H. doublet, J = 8 Hz). 

EXAMPLE 60 

1-{(y-Carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy'2,2-dimethylpropyl)-2-propylimidazole-5-carboxamide 
(Compound No. 5-6) 

60(a) Diethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-2-propyllmidazoie-4,5-dicarboxylate 

Following a procedure similar to that described in Example 1(a), but using 9.0 g of diethyl 2-propylimidazole- 
4,5-dicarboxylate (prepared as described in Preparation 12), 12.3 g of t-butyl 4'-bromomethylbiphenyl-2-car- 
boxylate and 4.1 g of potassium t-butoxide as a base, 1 6.47 g of the title compound were obtained as a viscous 
oil. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.95 (3H. triplet, J = 7.5 Hz); 
1.5 - 2.0 (2H, multiplet); 
1.23 (9H. singlet); 

1.25 (3H, triplet. J = 7 Hz); 

1.37 (3H, triplet. J = 7 Hz); 
2,69 (2H, triplet, J = 7 Hz); 

4.26 (2H, quartet. J = 7 Hz); 

4.38 (2H, quartet, J = 7 Hz). 
5.48 (2H, singlet); 

7.0 - 7.9 (8H, multiplet). 
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60(b) Ethyl 1-[(2M-butoxycarbonylbiphenyl-4-yl)methyl]-4-hydroxymethyt-2-propylimidazole'5-carboxyl^ 

Following a procedure similar to that described in Example 1(b), 16.47 g of diethyl 1-((2'-t-butoxycar- 
bonylbiphenyl-4-yt)methyl]-2-propylimldazole-4,5-dicarboxy!ate [prepared as described in step (a) above] were 
5 reduced, using 44.4 ml of a 1 .5 M solution of diisobutylaluminium hydride in tetrahydroftiran, to afford 10.83 g 
of the title compound as crystals, melting at 108 - 1 10^'C. 
Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm; 
0.98 (3H, triplet, J = 7.5 Hz); 

1.23 (9H, singlet); 

10 1.31 (3H, triplet. J = 7 Hz); 

1.79 (2H, sextet, J = 7.5 Hz); 
2.67 (2H, triplet, J - 7.5 Hz); 
4.27 (2H, quartet, J = 7 Hz); 
4.87 (2H. singlet); 

15 5.59 (2H. singlet); 

7.00 (2H, doublet, J = 8.5 Hz); 

7.24 - 7.75 (5H, multiplet); 
7.78 (1H, doublet, J = 7 Hz). 

20 60(c) Ethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-formyl-2-propylimidazole-5-carboxylate 

Following a procedure similar to that described in Example 59(a), 2.71 g of ethyl 1-I(2'-t-butoxycar- 
bonylbiphenyl-4-yI)methyl]-4-hydroxymethyl-1-propylim(dazole-5-carboxylate [prepared as described in step 
(b) above] were oxidized with 4.6 ml of triethylamine and 5.5 g of sulphur trioxide/pyridine complex In 17 ml of 
25 dimethyl sulphoxide, to afford 2.57 g of the title compound as crystals, melting at 1 17 - 1 19^C. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 5 ppm: 
0.99 (3H. triplet, J = 7.5 Hz); 
1.26 (9H, singlet); 
1.38 (3H, triplet, J = 7 Hz); 
30 1.84 (2H, sextet, J = 7.5 Hz); 

2.73 (2H, triplet, J = 7.5 Hz); 
4.40 (2H. quartet, J = 7 Hz); 

5.67 (2H, singlet); 

7.02 (2H, doublet, J = 8.5 Hz); 
35 7.29 - 7.54 (5H, multiplet); 

7.80 (1H. doublet, J = 8 Hz); 
10.48 (1H. singlet). 

60(d) Ethyl 1-[(2M-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-2,2-dimethylpropyl)-2-propylimidazole- 
40 5-cartx)xylate 

Following a procedure similar to that described in Example 59(b), 1.14 g of ethyl 1-[(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methyl]-4-fonmyl-2-propyllmidazole-5-carboxylate [prepared as described in step (c) above] 
was reacted with 2.4 ml of a 2 M solution of t-butylmagnesium bromide in tetrahydroftiran, to afford 0.78 g of 
45 the title compound as a viscous oil. 

Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm; 
0.97 (3H. triplet, J = 7.5 Hz); 
1.00 (9H. singlet); 

1.25 (9H, singlet); 

so 1.35 (3H, triplet, J = 7 Hz); 

1.77 (2H, sextet, J = 7.5 Hz); 

2.68 (2H, triplet. J = 7.5 Hz); 
3.46 (1H, doublet, J = 9 Hz); 
4.29 (2H, quartet, J = 7 Hz); 

55 4.99 (1 H. doublet, J = 9 Hz); 

5.62 (2H, singlet); 
7.00 (2H, doublet, J = 8 Hz); 
7.29 - 7.54 (5H. multiplet); 
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7.80 (1H, doublet, J = 7.5 Hz). 

60(e) 1-[(2'-t-Bijtoxycarbonylbiphenyl-4-yl)methyll-4-(1-hydroxy-2,2<limethylpropyl)-2-propylim^^ 
boxylic acid 

5 

Following a procedure similar to that described In Example 4, 0.78 g of ethyl H(2'-t-butoxycar- 
bonylbiphenyl-4-yl)methylH-(1-hydroxy-2.2-dimethylpropyl)-2-propylimidazole-5-carboxylate [prepared as 
described In step (d) above] was hydrolyzed, using 209 mg of lithium hydroxide monohydrate, to afford 0.62 g 
of the title compound as crystals, melting at 207°C. 
10 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.88 (3H. triplet, J = 7.5 Hz); 
0.89 (9H, singlet); 
1.15 (9H, singlet); 
1.63 (2H, sextet, J = 7.5 Hz); 
15 2.63 (2H, triplet, J = 7.5 Hz); 

4.79 (1H. singlet): 

5.63 & 5.76 (each 1H. AB-quartet. J = 18.5 Hz); 
7.02 (2H, doublet, J = 8 Hz); 

7.22 - 7.67 {6H, multiplet). 

20 

60(f) Succinimido 1-[(2'-t-ButoxycarbonylbiphenyM-yl)methyl)^-<1-hydroxy-2,2-dimethylpropyl)-2-propylimi- 
da2ole-5-carb>oxylate 

Following a procedure similar to that described in Example 52(a). but using 300 mg of 1-[(2'-t-butoxycar- 
25 bonylbiphenyl-4-yl)methyl]>4-(1-hydroxy-2,2-dimethytpropyl)-2-propylimidazole-5-carboxylic acid [prepared as 
described in step (e) above], 110 mg of N-hydroxysuccinimide and 130 mg of N.N-dicydohexylcarbodiimide. 
321 mg of the title compound were obtained as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf'a) 6 ppm: 
0.94 (3H, triplet, J = 7.5 Hz); 
30 0.98 (9H, singlet); 

1.18 (9H, singlet); 

1.75 (2H, sextet, J = 7.5 Hz); 

2.64 (2H, triplet, J = 7.5 Hz); 
3.12 (1H, doublet, J = 9.5 Hz); 

35 4.98 (1 H. doublet. J = 9.5 Hz); 

5.52 (2H, singlet); 

7.0 - 7.9 (8H. multiplet). 

60(g) 1-[(2M-ButoxycarbonylbiphenyM-yl)methyl]^-(1-hydroxy-2,2-dimethylpropyl).2-propylimidazole-5-car- 
40 boxamide 

Following a procedure similar to that described in Example 52(b), but using 0.1 3 g of succinimido 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]-4-<1-hydroxy-2,2-dimethylpropyl)-2-propylimidazole-5-cart30xylate [prep- 
ared as described in step (f) above). 0.12 g of the title compound was obtained as a glass. 
45 Nuclear Magnetic Resonance Spectrum {CD02^) 6 ppm: 
0.88 (3H, triplet, J = 7.5 Hz); 
0.90 (9H, singlet); 
1.24 (9H. singlet); 
1.60 (2H, sextet, J = 7.5 Hz); 
50 2.58 (2H, triplet, J = 7.5 Hz); 

4.65 (1H, doublet, J = 6 Hz); 

5.53 & 5.87 (each 1H. AB-quartet, J = 16 Hz); 
7.02 (2H, doublet, J = 8 Hz); 

7.23 - 7.48 (5H, multiplet); 
55 7.78 (1H, doublet. J = 6.5 Hz). 
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60(h) 1-[(2'-Carboxybiphenyl-4-yi)methylH-(1-hydroxy-2.2-dimethylprQpyl)-2-propylimidazole-5-ca 
boxamide 

Following a procedure similar to that described in Example 52(c). but using 139 mg of 1-{(2'-t-butcxycar- 
5 bonylbiphenyl-4-y1)methylH-(1-hydroxy-2,2-dimethylpropyl)-2-propytimidazole-5-carboxamide [prepared as 
described in step (g) above], 96 mg of the hydrochloride of the titJe compound were obtained as a powder, melt- 
ing at above 160°C (with softening). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.82 (3H, triplet. J = 7.5 Hz); 
10 0.90 (9H, singlet); 

1.53 (2H, sextet, J = 7.5 Hz); 
2.97 (2H, triplet, J = 7.5 Hz); 
4.79 (1H. singlet); 

5.69 (2H, singlet); 

15 7.19 - 7.75 (8H. multiplet). 

EXAMPLE 61 

(5-Methyl-2-oxo-1.3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phe- 
20 nyl)phenyl}methylimidazQle-5-carboxylate (Compound No. 2-17) 

61 (a) (5-Methyl-2-oxo-1 .3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2>propyM-{4-[2-(trityltetrazol-5- 

yl)phenyl]phenyl}methylimidazole-5-carboxylate 

25 A suspension of 0.97 g of potassium carbonate in 1 00 ml of N.N-dimethylacetamide was warmed at 60''C, 

and then a solution of 1.14 g of (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2- 
propyl imidazole- 5-carboxylate (prepared as described in Preparation 31) and 2.35 g of 4-[2-(trityltetrazol-5- 
yl)phenyl]benzyl bromide in 50 ml of N,N-dimethylacetamide was added dropwise to the warm suspension, 
whilst stirring. The reaction mixture was stirred at 60°C for 3.5 hours, and it was then diluted with ethyl acetate. 
30 The ethyl acetate layer was separated, washed with water and dried over anhydrous magnesium sulphate, and 
then the solvent was removed by distillation under reduced pressure. The resulting residue was purified by col- 
umn chromatography through silica gel. using a 1 : 1 by volume mixture of hexane and ethyl acetate as the 
eluent. to give 1 .4 g of the title compound as an annorphous solid. This product was crystallized from diisopropyl 
ether, to give pure title compound, melting at 98 - 99''C (with decomposition). 
35 Nuclear Magnetic Resonance Spectrum (CDCf 3), 6 ppm: 
0.89 (3H, triplet, J = 7.5 Hz); 
1.62 (6H, singlet); 
1.6-1.75 (2H, multiplet); 
1.97 (3H. singlet); 
40 2.54 (2H, triplet, J = 8 Hz); 

4.70 (2H. singlet); 
5.30 (2H, singlet); 
5.61 (1H, singlet); 

6.68 (2H, doublet. J = 7.5 Hz); 
45 6.90 - 7.52 (20H. multiplet); 

7.87 (1H. doublet. J = 7.5 Hz). 

61(b) (5-Methyl-2>oxo-1.3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-propyM-{4-[2-(tetrazol-5- 
yl)phenyl]phenyl}methylimidazole-5-carboxylate 

50 

A mixture of 1.4 g of (5-methyl-2-oxo-1,3-dioxolen-4-yi)methyl 4-( 1- hydroxy- 1 -methyl ethyl )-2-propyi-1 -{4- 
[2-(trityltetrazol-5-yl)phenyl]phenyl)methylimidazole-5-cart)oxylate [prepared as described in step (a) above] 
and 48 ml of 75% v/v aqueous acetic acid was stirred at 60X for 1 hour, after which it was concentrated by 
evaporation under reduced pressure. The residue was dissolved in toluene, and the resulting solution was con- 
55 centrated by distillation under reduced pressure; this was repeated a further time in order to remove the remain- 
ing water and acetic acid. The residue thus obtained was purified by column chromatography through silica 
gel using 1 ; 9 and 1 : 4 by volume mixtures of mettianol and methylene chloride as the eluent. to give 0.73 g 
of the title compound, melting at 170 - 172''C. 
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Nuclear Magnetic Resonance Spectrum (CDCfg), 6 ppm: 

0.93 (3H, triplet, J = 7.5 Hz); 

1.63 (6H, singlet); 

1.6- 1.8 (2H, multiplet); 
5 2.19 (3H, singlet); 

2.70 (2H. triplet, J = 7.5 Hz); 

5.00 (2H. singlet); 

5.45 (2H, singlet); 

6.83 (2H, doublet, J = 8 Hz); 
10 7 AO (2H. doublet, J = 8 Hz); 

7.42 - 7.63 (3H, multiplet); 

7.83 (1H, doublet of doublets, J = 1 & 7.5 Hz). 

EXAMPLE 62 

15 

Pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-(4-[2-(tetrazol-5-yi)phenyl]phenyl)methylimi dazole- 
5-carboxylate (Compound No. 2-15) " 

62(a) Pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-prQpyl-1-{4-[2-(trltyltetrazol-5-yl)phenyl]phe- 
20 nyl}methylimidazole-5-carboxylate ~ " 

Following a procedure similar to that described in Example 61(a), but using 0.85 g of pivaloyloxymethyl 
4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate [prepared as described in Preparation 22(ii)l, 
1 .52 g of 4-[2-(trityitetrazol-5-yl)phenyl]benzyl bromide and 0.72 g of potassium carbonate. 1 .02 g of the title 
25 compound were obtained as an amorphous solid. 

The Nudear Magnetic Resonance spectrum of this compound was identical with that of the compound 
obtained as described in Example 20(a). 

^^(^) Pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl)me thylimi- 
30 dazole-5-carboxylate ~ ' — 

The prvaloyioxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-{2-trityltetrazol-5-yl)phenyl]phenyf}methyli- 
midazole-5-carboxylate prepared as described in step (a) above was detritylated following a procedure similar 
to that described in Example 20(b), to give the hydrochloride of the title compound in an 80% yield. 
35 The melting point and Nuclear Magnetic Resonance spectrum of this compound were identical with those 

of the compound obtained as described In Example 20(b). 

EXAMPLE 63 

40 Phthalrdyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole -5-car- 
boxylate (Compound No. 2-65) ~ 

63(a^ Phthalidyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol>5-yl)phenyl]phenyl}methyl imi- 
dazole-5-carboxylate 

45 

Following a procedure similar to that described in Example 61(a), but using 0.456 g of phthalidyl 4-(l-hyd- 
roxy-1-methylethyl)-2-propylimidazole-5-carboxylate (prepared as described in Preparation 32). 0.736 g of 4- 
[2-(trityltetrazol-5-yl)phenyl]benzyl bromide and 0.366 g of potassium carbonate. 0.196 g of the title compound 
was obtained, melting at 118 - 120°C. 
50 Nuclear Magnetic Resonance Spectrum (CDC^a), 6 ppm: 
0.95 (3H. triplet. J = 7.5 Hz); 
1.66 (6H. singlet); 
1.65-1.80 (2H. multiplet); 
2.60 (2H, triplet, J = 7.5 Hz); 
55 5.09 (2H, singlet); 

6.92 - 7.56 (27H. multiplet); 

7.93 (1H. doublet of doublets, J = 1 & 8 Hz). 
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63(b) Phthalidyl 4-(1-hydroxy-1-methylethyl)-2-prDpyl>1-{4-[2-(tetrazol-5-yi)phenyl]phenyl}methylimidazole^ 
carboxylate 

Following a procedure similar to that described In Example 61(b), 0.196 g of phthalldy! 4-(1-hydroxy-1-me- 
5 thy1ethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyllphenyl}methylimidazole-5-carboxylate [prepared as des- 
cribed in step (a) above] was detritylated by heating it with 75% v/v aqueous acetic acid to give 0.1 10 g of the 
title compound, melting at 168 - 170°C. 
Nuclear Magnetic Resonance Spectrum (CDCfa), 8 ppm: 
0.92 (3H, triplet, J = 7.5 Hz); 
10 1.57 (6H, singlet); 

1.60-1.77 (2H. multiplet); 

2.65 (2H, triplet. J = 7.5 Hz); 
5.13 (2H. singlet); 

6.91 -7.57 (12H, multiplet); 
15 7.80 (1 H. doublet. J = 7.5 Hz). 

EXAMPLE 64 

IsopropQxycarbonyloxymethyl 4-(1-hydrQxy-1-methylethyl)-2-propyi-1-{4-[2-(tetrazol-5-yl)phenyl]phe- 
20 nyl}methylimidazole-5-carboxylate (Compound No. 2-21) 

64(a) Isopropoxycarbonyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phe- 
nyl]phenyl}methylimidazole-5-carboxylate 

25 Following a procedure similar to that described in Example 61(a). but using 656 mg of isopropoxycar- 

bonyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate (prepared as described in Prep- 
aration 33), 1.20 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl bromide and 0.51 g of potassium carbonate, 0.78 g 
of the title compound was obtained as a viscous liquid. 
Nuclear Magnetic Resonance Spectrum (CDC^a). d ppm: 
30 0.87 (3H, triplet, J = 7.5 Hz); 

1.24 (6H, doublet, J = 6 Hz); 
1.63 (6H, singlet); 
1.65-1.80 (2H, multiplet); 
2.52 (2H, triplet, J = 7.5 Hz); 
35 4.87 (1 H, quintet, J = 6 Hz); 

5.35 (2H, singlet); 
5.42 (1H, singlet); 

5.66 (2H. singlet); 

6.74 - 7.87 (22H, multiplet); 
40 7.87 - 7.96 (1 H, multiplet). 

64(b) Isopropoxycarbonyloxymethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyi]phe- 
nyl}methylimidazole-5-carboxylate 

45 Following a procedure similar to that described in Example 61 (b), 0.78 g of isopropoxycarbonyloxymethyl 

4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 
[prepared as described in step (a) above] was detritylated by heating it with 75% v/v aqueous acetic acid, to 
give 0.48 g of the title compound as an amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3). g ppm: 
50 0.96 (3H, triplet, J = 7.5 Hz); 

1.21 (6H, doublet, J = 6 Hz); 
1.63 (6H, singlet); 
1.72 (2H, sextet, J = 7.5 Hz); 
2.60 (2H, triplet. J = 7.5 Hz); 
55 4.72 (1 H. quintet. J = 6.5 Hz); 

5.33 (2H, singlet); 

5.76 (2H, singlet); 

6.77 (2H. doublet, J = 7.5 Hz); 
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6.92 (2H. doublet, J = 7.5 Hz): 
7.37 - 7.60 (3H, multiplet); 
7.87 (1H, doublet. J = 7.5 Hz). 

5 EXAMPLE 65 

Ethyl 1-[(2M-butoxycarbonylbiphenyM-yl)methyl]-2-ethyi-4-(1-hydroxy-1-methylethyl)imidazole-5-c^ 
ate (Compound No. 1-130) 

10 0.337 g of potassium t-butoxide was added to a solution of 0.68 g of ethyl 2-ethyl-4-(1-hydroxy-1-methy- 

lethyl)imldazole-5-carboxylate (prepared as described in Preparation 37) in 7 ml of N,N-dimethylacetamlde, and 
the resulting mixture was stirred at room temperature for 10 minutes. 1.04 g of t-butyl 4'-bromomethylbiphe- 
nyl-2-cart>oxylate was then added to the resulting solution, and the reaction mixture was stirred at room tem- 
perature for 4 hours. At the end of this time, it was mixed with ethyl acetate and water. The ethyl acetate layer 
15 was separated, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced 
pressure. The residue was purified by column chromatography through silica gel, using a 1 : 1 by volume mixt- 
ure of ethyl acetate and hexane as the eluent to give 1 .32 g of the title compound as a gum. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
1.23 (9H, singlet); 
20 1 .23 (3H, triplet, J = 7.5 Hz); 

1.29 (3H, triplet. J = 7.5 Hz); 
1.63 (6H, singlet); 
2.73 (2H. quartet, J = 7.5 Hz); 
4.26 (2H. quartet, J = 7.5 Hz); 
25 5.54 (2H, singlet); 

5.73 (1H, singlet); 

6.98 (2H. doublet, J = 8.5 Hz); 

7.5 - 7.9 (6H. multiplet). 

30 EXAMPLE 66 

Ethyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-2-ethyl-4-(1'hydroxy-1-methylethyl)imidazole-5-carboxylate (Conrv 
pound No. 1-131) 

35 Following a procedure similar to that described in Example 7. but using 1 .32 g of ethyl 1-[(2'-t-butoxycar- 

bonyIbiphenyl-4-yl)methyl]-2-ethyl-4-(1-hydroxy-1-methylethyl)imidazole-5-carboxylate (prepared as des- 
cribed in Example 65) and a 4 N solution of hydrogen chloride in dioxane, 0.94 g of the hydrochloride of the 
title compound was obtained as an amorphous powder. 

Nuclear Magnetic Resonance Spectaim (hexadeuterated dimethyl sulphoxide) 5 ppm: 
40 1.09 (3H, triplet, J = 7.5 Hz); 

1.15 (3H, triplet, J = 7.5 Hz); 
1.61 (6H, singlet); 

3.03 (2H, quartet, J = 7.5 Hz); 
4.22 (2H, quartet. J = 7.5 Hz); 
45 5.64 (2H. singlet); 

7.16 (2H :. doublet. J = 8.5 Hz); 
7.32 - 7.75 (6H, multiplet). 

EXAMPLE 67 

50 

1-[(2'-Carboxybiphenyl-4-y)methyl]-2-ethyl-4-(1-hydroxy-1-methylethyl)imidazole-5-cart>oxylic acid (Com- 
pound No. 1-132) 

Following a procedure similar to that described in Example 17, but using 0.40 g of the hydrochloride of ethyl 
55 1-[2'-carboxybiphenyl-4-yl)methyll-2-ethyl-4-(1-hydroxy-1-methylethyl)imldazole-5-carboxylate (prepared as 
described in Example 66) and 0.18 g of lithium hydroxide monohydrate, 0.25 g of the title compound was 
obtained as an amorphous powder. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) $ ppm: 
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1.17 (3H. triplet, J = 7.5 Hz); 

1.64 (6H. singlet); 

2.85 (2H. quartet, J = 7.5 Hz); 
5.74 (2H. singlet); 
5 7.10 (2H, doublet, J = 8 Hz); 

7.30 - 7.76 (6H. multiplet). 

EXAMPLE 68 

10 Ethyl 2-ethyl-4-( 1 -hydroxy-1-methylethyl)-1 '{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazote-5-carboxylate 
(Compound No. 2-72) 

68(a) Ethyl 2-ethyt-4-(1 -hydroxy-1-methylethyl)-1 '{4-[2-(trityltetra2ol-5-yl)phenyl]phenyl}methytlmidazole-5- 
carboxylate 

15 

0.52 g of potassium t-butoxide was added to a solution of 1.00 g of ethyl 2-ethyl-4-( 1 -hydroxy- 1 -methylet- 
hyl)imidazole-5-carboxylate (prepared as described in Preparation 37) in 26 ml of N,N-dimethy(acetamide, and 
the resulting mixture was stirred at room temperature for 10 minutes. A solution of 2.71 g of 4-[2-(trityltetrazol- 
5-yl)phenyl]benzyl bromide in 35 ml of N,N-dimethylacetamide was then added dropwise to the resulting sol- 
20 ution, after which the reaction mixture was stirred at 50^*0 for 4 hours. At the end of this time, the reaction mixture 
was worked up in a similar manner to that described In Example 18(a), to give 2.01 g of the title compound as 
crystals, melting at 150 - 152°C. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 
1.10 (3H, triplet. J = 7.5 Hz); 
25 1.18 (3H. triplet. J = 7.5 Hz); 

1.65 (6H. singlet); 

2.52 (2H. quartet. J = 7.5 Hz); 
4.14 (2H. quartet, J = 7.5 Hz); 
5.35 (2H, singlet); 
30 5.80 (1H, singlet); 

6.73 (2H, doublet, J = 8.5 Hz); 
6.93 - 7.52 (20H, multiplet); 
7.87 (1H, doublet, J = 7.5 Hz). 

35 68(b) Ethyl 2-ethyl-4-(1-hydroxy-1-methylethyl)"1-{4-[2-(tetrazol'5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxylate 

A solution of 1.9 g of ethyl 2-ethyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-(trityltetrazol-5-yl)phenyl]phe- 
nyl}methyllmidazole-5-carboxylate [prepared as described in step (a) above] In 28 ml of 75% v/v aqueous acetic 
40 acid was stirred at 60°C for 2 hours. At the end of this time, the reaction mixture was diluted with 7 ml of water 
and cooled to room temperature. Precipitated trityl alcohol was removed by filtration, and the filtrate was con- 
centrated by evaporation under reduced pressure. The syrupy residue was crystallized in diisopropyl ether, to 
give 1.21 g of the title compound, melting at 166 - 167**C. 
Nuclear Magnetic Resonance Spectrum {CDC^z) § 99^'- 
45 1.14 (3H, triplet. J = 7.5 Hz); 

1.20 (3H, triplet. J = 7.5 Hz); 
1.48 (6H. singlet); 
2.52 (2H. quartet, J = 7.5 Hz); 
4,19 (2H, quartet, J = 7.5 Hz); 
50 5.41 (2H, singlet); 

6.79 (2H, doublet, J = 8.5 Hz); 
7.09 (2H, doublet, J = 8.5 Hz); 
7.41 - 7.62 (3H, multiplet); 
7.85 (1H, doublet. J = 7.5 Hz). 
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EXAMPLE 69 

2-Ethyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-tetrazol-5-yl)phenyl]phenyl}methylimidaz^ acid 
(Compound No. 2-68) 

5 

A solution of 0.54 g of lithium hydroxide monohydrate in 10 ml of water was added to a solution of ethyl 
2-ethyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimldazole-5-carboxylate (prep- 
ared as described in Example 68(b)] in 10 ml of dioxane, and the resulting mixture was stirred at room tem- 
perature for 4 hours. At the end of this time, the dioxane was removed by evaporation under reduced pressure, 
10 and 12.6 ml of 1 N aqueous hydrochloric acid were added to the resulting aqueous residue. Collection of pre- 
cipitated crystals by filtration gave 0.93 g of the title compound, melting at 179 - 181''C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.09 (3H. triplet, J = 7.5 Hz); 
1.55 (6H, singlet): 
15 2.63 (2H. quartet, J = 7.5 Hz); 

5.65 (2H. singlet); 
6.96 (2H, doublet, J = 8.5 Hz); 
7.03 (2H, doublet, J = 8.5 Hz); 
7.08 - 7.64 (4H. multiplet). 

20 

EXAMPLE 70 

Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxyl- 
ate (Compound No. 2-7) 

25 

7Q(a) Ethyl 1-(2'-cyanobiphenyl-4-yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 

Following a procedure similar to that as described in Example 68(a), but using 4.01 g of ethyl 4-(1-hyd- 
roxy-1-methylethy1)-2-propylimidazole-5-carboxylate (prepared as described in Preparation 9), 5.0 g of 4'-bro- 
30 momethylbiphenyl-2-carbonitrile and 1 .97 g of potassium t-butoxide, 6.86 g of the title compound were obtained 

as crystals, melting at 92 - 93°C. 

Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 

0.97 (3H. triplet, J = 7.5 Hz); 

1.16 (3H, triplet, J = 7 Hz); 
35 1.65 (6H, singlet); 

1.74 (2H, sextet, J = 7.5 Hz); 

2.67 (2H. triplet. J = 7.5 Hz); 

4.24 (2H, quartet, J = 7 Hz); 

5.52 (2H, singlet); 
40 5.77 (1H, singlet); 

7.05 (2H, doublet, J = 8.5 Hz); 

7.42 - 7.67 (5H, multiplet); 

7.76 (1H. doublet, J = 8 Hz). 

45 70(b) Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxylate 

A solution of 2.00 g of ethyl 1-(2'-cyanobiphenyl-4-yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimi- 
dazole-5-carboxylate [prepared as described in step (a) above] and 2.00 g of tributyltin azide in 15 ml of toluene 

50 was stirred at 100°C for 5 days. At the end of this time, the reaction mixture was concentrated by evaporation 
under reduced pressure, and the residue was dissolved in 30 ml of a 4 N solution of hydrogen chloride in 
dioxane. The solution was allowed to stand at room temperature for 16 hours, after which it was concentrated 
by evaporation under reduced pressure. The residue was triturated in diisopropyl ether, to give 2.00 g of the 
hydrochloride of the title compound. 

55 The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 

obtained as described in Example 18(b). 
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EXAMPLE 7 1 

Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyi-H4-[2-(tetrazol-5-yl)phenyl]phenyl]methylimidazole-5^^ 
ate (Compound No. 2-7) 

71 (a) Ethyl 144-[2-(t-butylaminocart)onyl)phenyl]phenyi}methyl-4-(1-hydroxy-1-methylethyl)-2-p^ 
dazole-5-carboxylate 

Following a procedure similar to that described in Example 68(a), but using 4.16 g of ethyl 4-(1-hydroxy- 
1-methylethyl)-2-propylimida20le-5-carboxylate (prepared as described in Preparation 9), 6.00 g of N-t-butyt- 
4'-broniomethylbiphenyl-2-carboxamide (prepared as described in Preparation 38) and 2.14 g of potassium 
t-butoxide, 5.87 g of the title compound was obtained as crystals, melting at 145 - 146''C. 
Nuclear Magnetic Resonance Spectrum (CDC^s) $ ppm: 
0.97 (3H, triplet. J = 7.5 Hz); 
1.12 (9H, singlet); 

1.24 (3H, triplet. J = 7 Hz); 

1.64 (6H, singlet); 
1.75 (2H, sextet, J = 7.5 Hz); 
2.66 (2H, triplet. J = 7.5 Hz); 

4.25 (2H, quartet, J = 7 Hz); 
5.03 (1H, singlet); 
5.52 (2H. singlet); 
5.69 (1H. singlet); 
6.98 (2H, doublet, J = 8.5 Hz); 
7.28 - 7.47 (5H. multiplet); 

7.65 (1H. doublet. J = 7 Hz). 

71(b) Ethyl 1-(2^-cyanoblphenyl-4-yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 

0.345 ml of oxalyl chloride was added dropwise, whilst ice-cooling, to a solution of 1.00 g of ethyl 1-{4-[2- 
(t-butylaminocarbonyl)phenyl]phenyl}methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 
[prepared as described in step (a) above] In 10 ml of methylene chloride, and the mixture was stirred at the 
same temperature for 2 hours. At the end of this time, the reaction mixture was diluted with an aqueous solution 
of sodium hydrogencarbonate and ethyl acetate, and the ethyl acetate layer was separated, dried over anhydr- 
ous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue was purified 
by column chromatography through silica gel. using a 1 : 1 by volume mixture of ethyl acetate and hexane as 
the eluent. to give 0.69 g of the title compound as crystals. 

The melting point and Nuclear Magnetic Resonance Spectrum of this compound were identical with those 
of the compound obtained as described in Example 70 (a). 

71 (c) Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxylate 

Following a procedure similar to that described in Example 70(b), but using ethyl 1-(2'-cyanobiphenyl-4- 
45 yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate [prepared as described in step (b) 
at>ove]. the title compound was obtained in a 91% yield. 

The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 
obtained as described in Example 18(b). 

50 EXAMPLE 72 

Ethyl 4-(1'hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxyl- 
ate (Compound No. 2-7) 

55 72(a) Ethyl 1-[(2'-t-butoxycarbonylbiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-car- 
boxylate 

Following a procedure similar to that described in Example 68(a), but using 4.80 g of ethyl 4-(1-hydroxy- 
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1-methylethyl)-2-propylimldazole-5-carboxylate (prepared as described in Preparation 9), 6.94 g of t-butyl 4'- 
bromomethylbiphenyl-2-carboxylate and 2.28 g of potassium t-butoxide, 7.50 g of the title compound were 
obtained as crystals, molting at 90 - 91^C. 
Nuclear Magnetic Resonance Spectrum (CDCi's) 8 ppm: 
5 0.97 (3H. triplet, J = 7 Hz); 

1.23 (3H, triplet. J = 7 Hz): 
1.25 (9H. singlet); 

1.60 (6H, singlet); 
1.82 (2H, sextet, J = 7 Hz); 
10 2.67 (2H, triplet, J = 7 Hz); 

4.24 (2H, quartet, J = 7 Hz); 
5.51 (2H, singlet); 

5.72 (1H, singlet); 

6.87 - 7.85 (8H, multiple!). 

15 

72(b) Ethyl 1-[(2'-carbQxybiphenyl-4-yl)methyll-4-{1-hydroxy-1-methylethyl)-2-propylimidazole-5-cart)Oxylate 

Following a procedure similar to that described In Example 18(b), but using 0.80 g of ethyl 1-[(2'-t- 
butoxycarbonylbiphenyl-4-yl)methyl]^-(1-hydroxy-1-methylethyt)-2-propylimidazole-5-carboxylate [prepared 
20 as described in step (a) above] and a 4 N solution of hydrogen chloride in dioxane, 0.67 g of the hydrochloride 
of title compound was obtained as an amorphous powder. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.88 (3H. tnpiet, J = 7 Hz); 
1.14(3H. triplet. J = 7 Hz); 
25 1 .50 - 1 .65 (2H. multiple!); 

1.60 (6H, singlet); 
3.00 (2H, triplet, J = 7 Hz); 
4.20 (2H. quartet, J = 7 Hz); 

5.63 (2H, singlet); 

30 7.13 - 7.75 (8H, multiple!). 

72(c) Ethyl 1-[(2^-carbamoylbiphenyl-4-yl)methyl]-4-<1-hydroxy-1-methylethyl)-2-propylimidazole'5-carboxyl- 
ate 

35 3 ml of oxalyl chloride were added dropwise, whilst ice-cooling, to a solution of 4.00 g of the hydrochloride 

of ethyl 1-[(2'-carboxybiphenyM-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 
[prepared as described in step (b) above] in 40 ml of methylene chloride, and the resulting mixture was stirred 
at room temperature for 2 hours. At the end of !his time, the reaction mixture was concentrated by evaporation 
under reduced pressure. Benzene was then added to the residue, and the mixture was concentrated again by 

40 evaporation under reduced pressure, to remove the remaining oxalyl chloride. The crystalline residue was sus- 
pended in 100 ml of ethyl acetate and mixed with 15 ml of concentrated aqueous ammonia, whilst ice-cooling, 
and then the mixture was stirred at room temperature for 10 minutes. The ethyl acetate layer was separated, 
washed with water, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced 
pressure. The crystalline residue was then washed with diisopropyl ether, to give 2.97 g of the title compound, 

45 melting at 148 - 151 °C. 

Nuclear Magnetic Resonance Spectrum (CDCfa) 5 ppm; 
0.96 (3H. triplet, J = 7.5 Hz); 
1.19 (3H, triplet, J = 7 Hz); 

1.64 (6H, singlet); 

50 1.73 (2H, sextet, J = 7.5 Hz); 

2.65 (2H. triplet, J = 7.5 Hz); 
4.24 (2H. quar!e!, J = 7 Hz); 
5.36 (1H, broad singlet); 
5.49 (2H. singlet); 

55 5.66 (1H, broad singlet); 

5.76 (1H, singlet); 
6.99 (2H, doublet. J = 8 Hz); 
7.32 - 7.53 (5H, multiple!); 
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7.71 (1H. doublet, J = 6 Hz). 
72(d) Ethyl 1-(2'-cyanobiphenyl-4-yl)methyl)-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 

5 264 nl of trifluoroacetic anhydride were added, whilst cooling on a bath containing a mixture of ice and 

sodium chloride, to a solution of 0.70 g of ethyl 1-[(2'-carbamoylbiphenyl-4-yl)methyl]-4-(1-hydroxy-lHmethy- 
lethyl)-2-propylimidazole-5-carboxylate [prepared as described in step (c) above] and 0.43 ml of triethylamine 
in 7 ml of methylene chloride, and the resulting mixture was stirred at the same temperature for 30 minutes. At 
the end of this time, the reaction mixture was diluted with an aqueous solution of sodium hydrogencarbonate 

10 and ethyl acetate, and the ethyl acetate layer was separated, dried over anhydrous magnesium sulphate and 
concentrated by evaporation under reduced pressure. The residue was purified by column chromatography 
through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as the etuent, to give 0.60 g of 
the title compound as crystals. 

The melting point and Nuclear Magnetic Resonance Spectrum of this compound were Identical with those 

15 of the compound obtained as described in Example 70 (a). 

72(e) Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxylate 

20 Following a procedure similar to that described in Example 70(b), but using ethyl 1-(2'-cyanobiphenyl-4- 

yl)methyl-4-(1 -hydroxy- 1-methylethyl)-2-propylimidazole-5-carboxylate [prepared as described In step (d) 
above] the title compound was obtained in a 90% yield. 

The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 
obtained as descrit>ed in Example 18(b). 

25 

EXAMPLE 73 

Pivaloyloxymethyl 4-(1-hydroxyethyl)-2-propyt-1-{4-[2-tetrazol-5"yt)phenyl]phenyl}methylimidazole-5-car- 
boxylate (Compound No.4-31) 

30 

73(a) Pivaloyloxymethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyi}methylimi- 
dazole-5-carboxylate 

A solution of 196 mg of lithium hydroxide monohydrate in 15 ml of water was added to a solution of 2.87 
35 g of ethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 
[prepared as described in Example 42(a)] in 30 ml of dioxane. and the resulting mixture was stirred at room 
temperature for 16 hours. At the end of this time, small pieces of dry ice were added to the mixture, which was 
then concentrated by evaporation under reduced pressure to dryness. The residue was dissolved in 40 ml of 
N,N-dimethylacetamide, and 0.45 g of potassium carbonate and then 1 . 1 ml of pivaloyloxymethyl chloride were 
40 added to the solution. The resulting mixture was stinred at 50*'C for 3 hours. At the end of this time, water and 
ethyl acetate were added to the reaction mixture, and the ethyl acetate layer was separated, dried over anhydr- 
ous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue was purified 
by column chromatography through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as 
the eluent, to give 2.41 g of the title compound as an amorphous powder. 
45 Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.88 (3H, triplet, J = 7.5 Hz); 
1.17 (9H. singlet); 
1.50 (3H. doublet, J = 6 Hz); 
1.69 (2H, sextet, J = 7.5 Hz); 
50 2.51 (2H, triplet, J = 7.5 Hz); 

3.62 (1H. doublet, J = 8 Hz); 
5.17 - 5.29 (1H, multiplet); 
5.37 (1H, doublet, J = 16.5 Hz); 
5.46 (1H. doublet. J = 16.5 Hz); 
55 5.77 (1 H, doublet, J = 5.5 Hz); 

5.82 (1H, doublet, J = 5.5 Hz); 
6.75 (2H, doublet, J = 8.5 Hz); 
6.92 - 7.89 (20H. multiplet); 
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7.90 (1H, doublet, J = 7.5 Hz). 

73(b) Pivaloyloxymethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-<tetra2ol-5-yl)phenyt]phenyl}methylimidazole-5- 
carboxylate 

5 

Following a procedure similar to that described in Example 35(c), but using 2.87 g of pivaloyloxymethyl 
4-(1-hydroxyethyl)-2-propyl-1-{4-t2-(trityltetrazol-5-yl)phenyl]phenyl}methylimida2ole-5-carboxylate [prepared 
as described in step (a) at)ove] and 75% v/v aqueous acetic acid, 1.21 g of the title compound was obtained 
as a powder. 

10 Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 

0.90 (3H, triplet. J = 7.5 Hz); 

1.13 (9H, singlet): 

1.43 (3H. doublet. J = 6.5 Hz); 

1.67 (2H, sextet. J = 7.5 Hz); 
J5 2.55 (3H. triplet, J = 7.5 Hz); 

5.16 (1H. quartet, J = 6.5 Hz); 

5.40 (1H. doublet, J = 16.5 Hz); 

5.51 (1H, doublet, J = 16.5 Hz); 

5.80 (1H, doublet. J = 6 Hz); 
20 5.85 (1 H, doublet, J = 6 Hz); 

6.86 (2H, doublet, J = 8 Hz); 

7.08 (2H. doublet. J = 8 Hz); 
7.40 - 7.61 (3H. multiplet); 
7.92 (1H. doublet. J = 7.5 Hz). 

25 

EXAMPLE 74 

4-(1-Hydroxy-2.2-dimethylpropyl)>2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxamide (Compound No. 5-37) 

30 

74(a) 2-Propyl-4-plvaloyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carbonitrile 

1 .08 g of potassium t-butoxide was added, whilst ice-cooling, to a solution of 2.00 g of 2-propyl-4-pivaloyli- 
mldazole-5-carbonltrile (prepared as described in Preparation 41) in 20 ml of N,N-dimethylacetamide, and the 
35 resulting mixture was stirred at same temperature for 1 0 minutes. 6.1 0 g of 4-[2-(trityltetrazol-5-yl)phenyl]benzyl 
bromide were then added to the solution, and the resulting mixture was stirred at 50''C for 4 hours. At the end 
of this time, ethyl acetate and water were added to the mixture, and the ethyl acetate layer was separated, dried 
over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. The syrupy 
residue was purified by column chromatography through silica gel, using 1 : 3 and 1 : 2 by volume mixtures of 
40 ethyl acetate and hexane as the eluent, to give 5.44 g of the title compound as crystals, melting at 107 - 1 1 0'^C. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.92 (3H, triplet, J = 7.5 Hz); 
1.42 (9H, singlet); 
1.72 (2H. sextet, J = 7.5 Hz); 
45 2.50 (2H. triplet, J = 7.5 Hz); 

6.09 (2H. singlet); 

6.92 (2H. doublet. J = 8 Hz); 
7.13 - 7.53 (20H. multiplet); 
7.95 (1H, doublet, J = 7 Hz). 

50 

74(b) 4-(1-Hydroxy-2,2-dimethylpn3pyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yi)phenyl]phenyl}methylimidazole-5- 
cart)onitrile 

A solution of 108 mg of sodium borohydride in 20 ml of ethanol was added to a solution of 2.00 g of 2-pro- 
55 pyl-4-pivaloyl-1 -{4-[2-(trityltetrazol-5-yl)phenyl]phenyl }methy I imidazole- 5-carbonitrile [prepared as described 
in step (a) above] in 40 ml of tetrahydrofuran, and the mixture was stirred at room temperature for 2.5 hours. 
At the end of this time, the reaction mixture was concentrated by evaporation under reduced pressure, and the 
residue was dissolved in a mixture of ethyl acetate and water. The ethyl acetate layer was separated, washed 
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with water, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced press- 
ure. The syrupy residue was crystallized in a 1 : 4 by volume mixture of ethyl acetate and hexane, to give 1.93 
g of the title compound as crystals, melting at 115 - 1 17°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 
5 0.87 (3H. triplet, J = 7.5 Hz); 

0.99 (9H, singlet); 

1.64 (2H, sextet J = 7.5 Hz); 

2.49 (2H, triplet, J = 7.5 Hz); 

2.76 (1H, doublet, J = 7.5 Hz); 
10 4.46 (1 H, doublet, J = 7.5 Hz); 

5.04 (2H, singlet); 

6.85 - 7.53 (22H, multiplet); 

7.95 (1H, doublet. J = 7.6 Hz). 

15 74(c) 4-(1-Hydroxy-2.2-dlmethylpropyl)-2-piiopyl-1-{4-[2-<tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
t>onitrile 



A suspension of 1 .65 g of 4-(1-hydroxy-2,2-dimethylpropyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carbonitrile [prepared as described in step (b) above] in 24 ml of 75% v/v aqueous acetic 
20 acid was stirred at 60°C for 2 hours. At the end of this time, 6 ml of water was added to the reaction mixture, 
which was then cooled with ice. The trityl alcohol which precipitated was renrioved by filtration, and the filtrate 
was concentrated by evaporation under reduced pressure, to give 1.07 g of the title compound as a glass. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
0.87 (3H. triplet. J = 7.5 Hz); 
25 0.92 (9H. singlet); 

1.63 (2H. sextet, J = 7.5 Hz); 
2.58 (2H, triplet. J = 7.5 Hz); 
4.36 (1H, singlet); 
5.15 (2H, singlet); 
30 7.00 (2H, doublet, J = 8 Hz); 

7.07 (2H, doublet, J = 8 Hz); 
7.30-7.61 (3H, multiplet); 
7.80 (1H, doublet, J = 7.5 Hz). 

35 74(d) 4-(1-Hydroxy-2,2-dimethylpropyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methytimidazole-5-car- 
boxamide 



A mixture of 0.70 g of 4-(1-hydroxy-2.2-dimethylpropyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carbonitrile [prepared as described in step (c) above] In 14 ml of 1 N aqueous sodium 
40 hydroxide and 7 ml of ethanol was heated under reflux for 2 hours. At the end of this time, the ethanot in the 
reaction mixture was removed by evaporation under reduced pressure, and ethyl acetate and 14 ml of 1 N 
aqueous hydrochloric acid were added to the residue. The ethyl acetate layer was separated, dried over anhydr- 
ous magnesium sulphate and concentrated by evaporation under reduced pressure, to give 0.45 g of the title 
compound as a powder, melting at 174 - 176**C. 
45 Nuciear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.83 (3H, triplet, J = 7.5 Hz); 
0.88 (9H. singlet); 
1.44-1.63 (2H, multiplet); 

2.46 (2H, triplet. J = 7.5 Hz); 
50 4.45 (1H. singlet); 

5.39 (1H, doublet, J = 16 Hz); 
5.77 (1H, doublet, J = 16 Hz); 
6.20 (1H, doublet. J = 4.5 Hz); 
6.91 (2H. doublet. J = 8.5 Hz); 
55 7.04 (2H, doublet, J = 8.5 Hz); 

7.47 - 7.63 (4H, multiplet); 
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EXAMPLE 75 

2-Butyl-4-(1-hydroxy-2,2-dimethylpropyl)-1-{4^2-(tetrazol-5-yl)phenyl]phenyt)methylimidazole-5-ca^ 
boxamide (Compound No. 5-99) 

5 

75(a) 2-Butyl-4-pivaloyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl)methylimidazole-5-carbonitril^ 

Following a procedure similar to that described in Example 74(a), but using 2.04 g of 2-butyl-4-pivaloyli- 
midazole-5-carbonltrile (prepared as described in Preparation 40), 5.6 g of 4-[2-(trityltetrazoi-5"yl) phenyl] benzyl 
10 bromide and 1 .06 g of potassium t-butoxide, 5.43 g of the title compound were obtained as crystals, melting at 
103- 105°C. 

Nuclear Magnetic Resonance Spectrum (CDCF3) 5 ppm: 

0.88 (3H. triplet. J = 7.5 Hz); 

1.32 (2H, sextet. J = 7.5 Hz); 
15 1.41 (9H, singlet); 

1.66 (2H, quintet, J = 7.5 Hz); 

2.53 (2H, triplet, J = 7.5 Hz); 

5.09 (2H, singlet); 

6.91 - 7.50 (22H, multiplet); 
20 7.96 (1 H, doublet, J = 7.5 Hz). 

75(b) 2-Butyl-4-(1-hydroxy-2,2-dimethylpropyl)-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5- 
cart)onitrile 

25 Following a procedure similar to that described in Example 74(b). but using 4.03 g of 2-butyl-4-pjvaloyl-1- 

{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methyllmidazole-5-carbonitrile [prepared as described in step (a) above] 
and 0.22 g of sodium borohydride, 3.79 g of the tide compound was obtained as crystals, melting at 134- 135°C. 
Nuclear Magnetic Resonance Spectrum (CDCF3) 6 ppm: 
0.85 (3H. triplet, J = 7.5 Hz); 
30 0.99 (9H, singlet); 

1.27 (2H, sextet, J = 7.5 Hz); 
2.52-2.67 (2H, multiplet); 
2.51 (2H, triplet, J = 7.5 Hz); 
2.74 (1H, doublet, J = 7.5 Hz); 
35 4.45 (1 H. doublet. J = 7.5 Hz); 

5.04 (2H. singlet); 
6.85 - 7.53 (22H. multiplet); 
7.95 (1H, doublet, J = 7.5 Hz). 

40 75(c) 2-Butyl-4-(1-Hydroxy-2,2-dimethylpropyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
bonitrile 

Following a procedure similar to that described in Example 74(c), but using 1.00 g of 2-butyl-4-(1-hydroxy- 
2.2-dimethy^p^opyl)-1-{4-[2-(trityltet^azol-5-yl)phe^yl]phenyl}methylimidazole-5-carbonitrile [prepared as des- 
45 cribed in step (b) above] in 75% vA^ aqueous acetic acid, 0.65 g of the title compound was obtained as a glass. 
Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.91 (3H. triplet, J = 7.5 Hz); 
0.96 (9H. singlet); 
1.28-1.42 (2H, multiplet); 
50 1 .58 - 1 .74 (2H, multiplet); 

2.69 (2H, triplet, J = 7.5 Hz); 
4.40 (1H. singlet); 
5.21 (2H, singlet); 
7.10-7.32 (4H, multiplet); 
55 7.43 - 7.65 (3H, multiplet); 

8.06 (1H. doublet. J = 8 Hz). 
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75(d) 2-Butyl-4-(1-hydroxy-2,2-dimethylpropyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimi^ 
boxamide 

Following a procedure similar to that described in Example 74(d), but using 0.34 g of 2-bu^y^4-(1"hydroxy- 
5 2,2-dimethylpropyl)-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carbonrtrlle [prepared as described 
in step (c) above] in a 1 N aqueous solution of sodium hydroxide. 0.30 g of the title compound was obtained 
as a powder, melting at 157 - 160°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

0.79 (3H, triplet, J = 7.5 Hz); 
10 0.88 (9H, singlet); 

1.16- 1.30 (2H. multipiet); 

1.39 - 1.54 (2H. multipiet); 

2.59 (2H. triplet, J = 7.5 Hz); 

4.51 (1H. singlet): 
15 5.46 (1H, doublet, J = 16 Hz); 

5.73 (1H, doublet, J = 16 Hz); 

6.21 (1H, doublet, J = 4.5 Hz); 

6.97 (2H, doublet, J = 8.5 Hz); 

7.06 (2H, doublet, J = 8.5 Hz); 
20 7.51 - 7.70 (4H, multipiet). 

EXAMPLE 76 

4-(1-Hydroxy-2-methylpropyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxamide 
25 (Compound No. 5-36) 

76(a) 4-lsQbutyryl-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carbonitrile 

Following a procedure similar to that described In Example 74(a), but using 0.97 g of 4-isobutyry 1-2- propyl i- 
30 midazole-5-carbonitrile (prepared as described in Preparation 39), 2.90 g of 4-[2-(trityltetrazol-5-yl)phenyl]ben- 
zyl bromide and 0.56 g of potassium t-butoxide, 1 .90 g of the title compound was obtained as crystals, melting 
at 133- 134°C. 

Nuclear Magnetic Resonance Spectrum (CDCi'a) 6 ppm: 

0.91 (3H, triplet, J = 7.5 Hz); 
35 1.22 (6H, doublet, J = 6.5 Hz); 

1.69 (2H, sextet, J = 7.5 Hz); 

2.54 (2H, triplet. J = 7.5 Hz); 

3.64 (1H, quintet. J = 6.5 Hz); 

5.12 (2H, singlet); 
40 6.7 - 8.0 (23H, multipiet). 

76(b) 4-(1-Hydroxy-2-methylpropyl)-2'propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl)methylimidazole-5-car- 
bonitrile 

45 Following a procedure similar to that described in Example 74(b), but using 1.60 g of 4-isobutyryl-2-pro- 

pyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carbonitrile [prepared as described in step (a) 
above] and 0.13 g of sodium borohydride. 1.50 g of the title compound was obtained as crystals, melting at 
154- 155**C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 
50 0.87 (3H, triplet. J = 7.5 Hz); 

0.94 (3H, doublet, J = 6,5 Hz); 

1.00 (3H, doublet, J = 6.5 Hz); 

1.66 (2H, sextet, J = 7.5 Hz); 

2.12 (1H, sextet, J = 6.5 Hz); 
55 2.50 (2H, triplet, J = 7.5 Hz); 

4.54 (1H, doublet, J = 6 Hz); 

5.04 (2H. singlet); 

6.85 - 6.95 (6H, multipiet); 
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7.14 (2H, doublet, J = 8.5 Hz); 
7.23 - 7.53 (14H, mulliplet); 
7.94 (1H, doublet, J = 7.5 Hz). 

5 76(c) 4-(1Jjydroxy^^ 
rile 

Following a procedure similar to that described in Example 74(c), but using 1.36 g of 4-(1-hyd^oxy-2-methyl- 
propyl)-2-p^opyl-1-{4-[2-(trityltetrazol-5-y^)phenyl]phenyl}methylimidazole-5-carbonitrile [prepared as des- 
10 cribed in step (b) above] in 75% v/v aqueous acetic acid, 0.87 g of the title compound was obtained as a glass. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 

0.77 (3H, doublet. J = 6.5 Hz); 

0.81 (3H, triplet. J = 7.5 Hz); 

0.93 (3H. doublet. J = 6.5 Hz); 
15 1 .54 (2H, sextet J = 7.5 Hz): 

1.92-2.07 (1H. multiplet); 

2.55 (2H, triplet. J = 7.5 Hz); 

4.33 (1H, doublet, J = 7.5 Hz); 

5.12 (2H, singlet); 
20 6.96 - 6.99 (4H. multiplet); 

7.35 - 7.69 (3H, multiplet); 

7.71 (1H, doublet, J = 7.5 Hz). 

76(d) 4-(1-Hydroxy-2-methylpropyl)-2-propyi-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl)methyllmidazole-5-car- 
25 boxamide 

Following a procedure similar to that described in Example 74(d). but using 0.90 g of 4-(1-hydroxy-2-methyl- 
propyl)-2-p^opyl-1-{4-[2-(tetrazol-5-y^)pheny^]phenyl}methylimidazole-5-carbonitrile [prepared as described in 
step (c) above] in a 1 N aqueous solution of sodium hydroxide, 0.64 g of the title compound was obtained as 
30 a powder, melting at 1 53 - 1 57°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
0.69 (3H, doublet, J = 6.5 Hz); 
0.81 (3H, triplet, J = 6.5 Hz); 
0.99 (3H. triplet, J = 6.5 Hz); 
35 1 .49 (2H. sextet, J = 7.5 Hz); 

2.05 (1H, quintet, J= 6.5 Hz); 
2.68 (2H. triplet, J = 7.5 Hz); 
4.45 (1H, doublet, J = 7.5 Hz); 
5.55 (1H, doublet, J = 16.5 Hz); 
40 5.70 (1H, doublet, J = 16.5 Hz); 

7.02 (2H, doublet, J = 8.5 Hz); 
7.08 (2H, doublet, J = 8.5 Hz); 
7.51 -7.71 (4H. multiplet); 

45 EXAMPLE 77 

2-Butyl-4-(1-hydroxy-2-methylpropyl)-1-{4-(2-(tetrazol-5-yl)phenyl]phenyl}methylimldazole-5-Garboxamide 
(Compound No. 5-98) 

50 77(a) 2-Butyl-4-lsobutyryl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carbonitrile 

Following a procedure similar to that described in Example 74(a), but using 1.42 g of 2-butyl-4-isobutyryli- 
midazole-5-carbonitrile (prepared as described in Preparation 27), 4.49 g of 4-[2-(trityltetrazol-5-yl)phenyl]ben- 
zyl bromide and 0.76 g of potassium t-butoxide, 3.04 g of the title compound was obtained as crystals, melting 
55 at115-116°C. 

Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
0.87 (3H, triplet. J = 7.5 Hz); 
1.22 (6H. doublet, J= 6.5 Hz); 
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1.31 (2H, sextet J= 7.5 Hz); 

1.63 (2H, quintet, J = 7.5 Hz); 
2.57 (2H, triplet, J = 7.5 Hz); 

3.64 (1H, septet, J= 7.5 Hz); 
5 5.11 (2H, singlet); 

6.90 - 7.52 (22H. multiplet); 
7.96 (1H, doublet. J = 9 Hz). 

77(b) 2-Butyl-4-(1-hydroxy-2-methylpropyl)-1-{4^2-(trityltetrazol-5-yl)phenyl]phenyl)nriethylimidazole-5-car- 
10 bonitrile 

Following a procedure similar to that described In Example 74(b), but using 2.00 g of 2-butyl-4HSobutyryl- 

1- {4-C2-<trrtyltetrazol-5-yl)phenyllphenyl}methylimidazole-5-carbonjtrile [prepared as described in step (a) 
above] and 0.22 g of sodium borohydride, 1.68 g of the title compound was obtained as crystals, melting at 

15 127- 128°C. 

Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 

0.85 (3H, triplet, J = 7.5 Hz); 

0.93 (3H, doublet, J = 6.5 Hz); 

1.00 (3H, doublet, J = 6.5 Hz); 
20 1 .26 (2H, sextet, J = 7.5 Hz); 

1.59 (2H, quintet, J = 7.5 Hz); 

2.13 (1H, sextet, J = 6.5 Hz); 

2.52 (2H, triplet. J = 7.5 Hz); 

4.53 (1H. doublet. J = 6 Hz); 
25 5.04 (2H, singlet); 

6.85 - 7.52 (22H, multiplet); 
7.95 (1H, doublet, J = 9 Hz). 

77(c) 2-Butyl-4-(1-Hydroxy-2-methylpropyl)-1-{4-[2-<tetrazoi-5-yl)phenyl]phenyl}methylimidazole-5-carbonjt- 
30 rile 

Following a procedure similar to that described in Example 74(c), but using 1 .29 g of 2-butyl-4-(1-hydroxy- 

2- methylpropyl)-1 -{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimldazole-5-carbonitrile [prepared as des- 
cribed in step (b) above] in 75% vA/ aqueous acetic acid, 0.83 g of the title compound was obtained as a glass. 

35 Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm: 

0.81 (3H. doublet, J = 6.5 Hz); 

0.83 (3H, triplet. J = 7.5 Hz); 

0.95 (3H, doublet, J = 6.5 Hz); 

1.26 (2H, sextet, J = 7.5 Hz); 
40 1.54 (2H, quintet, J= 7.5 Hz); 

1.97-2.09 (1H, multiplet); 

2.59 (2H, triplet, J = 7.5 Hz); 

4.37 (1H, doublet, J = 6.5 Hz); 

5.14 (2H, singlet); 

45 6.98 (2H, doublet, J = 8.5 Hz); 

7.05 (2H, doublet, J = 8.5 Hz); 

7.32 - 7.60 (3H. multiplet); 
7.77 (1H, doublet. J = 7.5 Hz). 

50 77(d) 2-Butyl-4-(1-hydroxy-2-methylpropyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazole-5-car- 
boxamide 

Following a procedure similar to that described in Example 74(d), but using 0.34 g of 2-butyl-4-(1-hydroxy- 
2-methylpropyl)-1-C4-[2-(tetrazol-5-yl)phenyl]pheny1}methylimidazole-5-carbonitrile [prepared as described In 
55 step (c) above] in a 1 N aqueous solution of sodium hydroxide, 0.24 g of the title compound was obtained as 
a powder, melting at 155 - 157'=*C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.69 (3H, doublet, J = 6.5 Hz); 
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(2H, triplet, J = 7.5 Hz); 
(1H. doublet, J = 8 Hz); 
(1H, doublet, J = 16 Hz); 
(1H, doublet, J = 16 Hz); 
(2H, doublet, J = 8.5 Hz); 
(2H, doublet, J = 8.5 Hz); 
- 7.71 (4H. multiplet). 



(3H. triplet. J = 7.5 Hz); 
(3H. doublet. J = 6.5 Hz); 
(2H. sextet. J = 7.5 Hz); 
(2H. quintet, J= 7.5 Hz); 
-2.12 (1H, multiplet); 



EXAMPLE 78 



15 



(5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phe- 
nyl]phenyl)methyllmldazole-5-cari:)oxylate (Compound No. 2-17) 

78(a) (5-Methyl-2-oxo-1 ,3Hjloxolen-4-yl)methyl 4-( 1- hydroxy- 1 -methylethyl)-2-propyl- 1 -{4-[2-(trrtyltetrazol-5- 
20 yl)phenyl]phenyl}methylimidazole-5-carboxylate 

A solution of 2.65 g of lithium hydroxide monohydrate in 158 ml of water was added, whilst ice-cooling, to 
a solution of 30 g of ethyl 4-(1 -hydroxy- 1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carboxylate [prepared as described in Example 1d(a)] in 344 ml of dioxane, and the 

25 resulting mixture was stirred at 5 - 1 0'^C for 20 hours. At the end of this time, small pieces of dry ice were added 
to the mixture, which was then concentrated by evaporation under reduced pressure to a volume of about 100 
ml. Ethyl acetate and sodium chloride were added to the concentrate, and the mixture was stirred. The ethyl 
acetate layer was separated, dried over anhydrous sodium sulphate and concentrated by evaporation under 
reduced pressure, to give lithium 4-(1 -hydroxy- 1-methylethy1)-2-propyl-1-{4-[2-(trltyltetrazol-5-yl)phenyl]phe- 

30 nyl}methylimidazole-5-carboxylate as a glass. 6.08 g of potassium carbonate were added, whilst ice-cooling, 
to a solution of whole of this lithium carboxylate in 160 ml of N,N-dimethylacetamide, and then a solution of 
11.2 g of 4-chloromethyl-5-methyl-2-oxo-1,3-dioxolene (74% purity) in 26 ml of N,N-dimethylacetamide was 
added dropwise, whilst ice-cooling, to the mixture. The resulting mixture was stirred at 50^0 for 3 hours. At the 
end of this time, water and ethyl acetate were added to the reaction mixture, and the ethyl acetate layer was 

35 separated, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced press- 
ure. The residue was crystallized in diisopropyl ether, to give 29.3 g of the title compound as crystals, melting 
at 98 - 100°C (with decomposition). 

The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 
obtained as described in Example 61(a). 



78(b) (5-Methyl-2-oxo-1 ,3-dioxolen-4-yl)methyi 4-(1-hydroxy-1-methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5- 
yl)phenyl]phenyl)methylim>dazole-5-carboxylate 

75 ml of water were added to a suspension of 29.3 g of (5-methyl-2-oxo-1,3-dloxolen-4-yl)methyl 4-(1-hyd- 
45 roxy-1-methylethyl)-2-propyl-1-{4-[2-(trltyltetrazol-5-yl)phenyl)phenyl}methylimidazole-5-carboxylate [prep- 
ared as described in step (a) above] in 225 ml of acetic acid, and the resulting mixture was stirred at 60''C for 
1.5 hours. At the end of this time, 75 ml of water were added to the mixture, which was then cooled. Precipitated 
trityl alcohol was removed by fritration, and the filtrate was concentrated by evaporation under reduced press- 
ure. Toluene was added to the residue, and the mixture was again concentrated by evaporation under reduced 
50 pressure, to renrK>ve the remaining water and acetic acid. The residue was crystallized in ethyl acetate, to give 
16.6 g of the title compound as crystals, melting at 177 - 180''C (with decomposition). 

The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 
obtained as described in Example 61(b). 



40 
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EXAMPLE 79 

(5-Methyl-2-oxo-1,3-dtoxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-propyi-1-{4-[2-(tetrazol-5-yl)phe- 
nyl]phenyl}methylimidazole-5-carboxylate (Compound No. 2-1 7) 

5 

79(a) Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1 -{442-(trityltetrazol-5-yi)phenyl]phenyl}methylimidazole-^ 
carboxyiate 

A solution of 1.00 g of ethyt 1-(2'-cyanobiphenyl-4-yl)rnethyl-4-(1-hydroxy-1-methylethyl)-2-propynrrii- 
10 da2ole-5-carboxylate [prepared as described in Example 71 (b)] and I.OOgof tributyltin azide in 7.5 ml of toluene 
was stirred at lOO^'C for 5 days. 2.5 g of sodium hydrogencarbonate and 20 ml of water were then added to 
the mixture, and the resulting mixture was stirred at room temperature for 8 hours. At the end of this time, the 
mixture was diluted with ethyl acetate and acidified with 3 N aqueous hydrochloric acid to a pH value of 3. The 
ethyl acetate layer was separated, dried over anhydrous magnesium sulphate and concentrated by evaporation 
15 under reduced pressure, to give ethyl 4-(1 -hydroxy- 1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carboxylate as a syrup, 0.80 g of trityi chloride was added to a solution of the whole of 
this syrup in 1 5 ml of pyridine, and the mixture was stirred at 60**C for 4 hours. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced pressure, and the residue was purified by column 
chromatography through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent; 
20 it was then crystallized in diisopropyl ether, to give 1.15 g of the title compound as crystals. 

The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 
obtained as described in Example 18(a). 

79(b) (5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1 -hydroxy- 1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5- 

25 yl)phenyl]phenyl}methylimidazole-5- carboxyiate 

Following procedures similar to those described in Example 78(a) and 78(b), but using ethyl 4-(1-hydroxy- 
1-methylethyl)-2-propyl-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate [prepared as 
described in step (a) above], the title compound was obtained in a 71% yield. 
30 The Nuclear Magnetic Resonance Spectrum of this compound was identical with that of the compound 

obtained as described in Example 61(b). 

EXAMPLE 80 

35 Pivaloyloxymethyl 2-ethyl-4-(1 -hydroxy-1 -methylethyl)-1 -{4-[2-(tetrazole-5-yl)phenyl]phenyi}methytimidazote- 
5-carboxylate (Compound No. 2-69) 

80(a) Pivaloyloxymethyl 2-ethyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-(trityltetrazQie-5-yl)phenyi]phe- 
nyl}methyiimidazole-5-carboxylate 

40 

Following a procedure similar to that described in Example 78(a), but using 2.25 g of ethyl 2-ethyl-4-(1- 
hydroxy-1-methylethyl)-1-{4-[2-(trityltetrazole-5-yl)phenyl]phenyl}methylimidazole-5-carboxy1ate [prepared as 
described in Example 68 (a)] and using 203 mg of lithium hydroxide monohydrate for hydrolysis and 0.90 g of 
pivaloyloxymethylchloride for esterification, 2.53 g of the title compound were obtained as a glass (purified by 
45 column chromatography through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as the 
eluent). 

Nuclear Magnetic Resonance Spectrum (CDCF3) 5 ppm: 

1.14 (9K singlet): 

1.19 (3H, triplet. J = 7.5 Hz); 
50 1.64 (6H, Singlet); 

2.50 (2H, quartet, J = 7.5 Hz); 

5.34 (2H, singlet); 

5.43 (1H, singlet); 

5.72 (2H, singlet); 
55 6.73 (2H, doublet, J = 8 Hz); 

6.92 - 7.49 (20H. multiplet); 

7.90 (1H. doublet. J = 8.5 Hz). 



146 




EP0 503 785 A1 

80(b) Prvaloyloxymethyl 2-ethyl-4-(1 -hydroxy-1 -methylethyl)-1 -{4-[2-(tetrazole-5-yl)phenyl]phenyl}methylimi- 
dazole-5-carboxylate 

Following a procedure similar to that described in Example 78(b), but using 2.53 g of pivaloyloxymethyl 
5 2-ethyl-4-(1 -hydroxy-1 -methylethyl)-1-{4-[2-(trityltetrazole-5-yl)phenyl]phenyl}methylimidazole-5-carboxylate 
[prepared as described in step (a) above] and 28 ml of 75% vA^ aqueous acetic acid. 1 .70 g of the title compound 
was obtained as a glass. 

Nuclear Magnetic Resonance Spectrum (CDCF3) S ppm: 

1.09 (9H. singlet); 

10 1 .24 (3H, triplet, J = 7.5 Hz); 

1.59 (6H, singlet); 
2.64 (2H. quartet. J = 7.5 Hz); 

5.41 (2H, singlet); 
5.79 (2H. singlet); 

15 6.86 (2H, doublet. J = 8.5 Hz); 

7.11 (2H. doublet. J = 8.5 Hz); 

7.42 - 7.62 (4H, multiplet). 

EXAMPLE 81 

20 

(5-Methyt-2-oxo-1.3-dioxolen^-yl)methyl 2-ethyl^-(1-hydrQxy-1-methylethyl)-1-{4-[2-(tetrazole-5-yl)phe- 
nyl]phenyl)methyiimidazole-5-carboxylate (Compound No. 2-73) 

81 (a) (5-Methyl-2-oxo-1 .3-dioxolen-4-yl)methyl 2-ethyl-4-(1 -hydroxy-1 -methylethyl)-1-{4-[2-(trityitetrazole-5- 
25 yl)phenyl]phenyl}methylimidazole-5-carboxylate 

Following a procedure similar to that described in Example 78(a), but using 2.25 g of ethyl 2-ethyl-4-(1- 
hydroxy-1-methylethyl)-1-{4-[2-(trity1tetrazole-5-yl)phenyl]phenyf}methylimidazole-5-carboxylate [prepared as 
described in Example 68 (a)] and using 203 mg of lithium hydroxide monohydrate for hydrolysis and 0.95 g of 
30 4-chloromethyl-5-methyl-2-oxo-1 ,3-dioxolene (74% purity) for esterification, 1.23 g of the title compound was 
obtained as crystals, melting at 145°C. 
Nuclear Magnetic Resonance Spectrum (CDCi's) 6 ppm: 
1.21 (3H, triplet, J = 7.5 Hz); 
1.63 (6H. singlet); 
35 1.98 (3H, singlet); 

2.55 (2H. quartet. J = 7.5 Hz); 
4.73 (2H. singlet); 
5.30 (2H, singlet); 
5.59 (1H, singlet); 
40 6.69 (2H, doublet, J = 8 Hz); 

6.90 - 7.53 (20H, multiplet); 
7.87 (1H, doublet, J = 8 Hz). 

81(b) (5-Methyl-2-oxo-1.3-dioxolen-4-yj)methyt 2-ethyM-(1 -hydroxy-1 -methyl ethyl)- 1-{4-[2-(tetrazole-5- 
45 yl)phenyl]phenyl}methyllmidazole-5-carboxylate 

Following a procedure similar to that described in Example 78(b), but using 1 .90 g of (5-methyl-2-oxo-1,3- 
dioxolen-4-yl)methyl 2-ethyl-4-( 1 -hydroxy- 1-methylethyl)-1-{4-[2-(trityltetrazole-5-yl)phenyl]phenyl}methylimi- 
dazole-5>cart)Oxylate [prepared as described in step (a) above] and 20 ml of 75% v/v aqueous acetic acid, 1 .23 
50 g of the title compound was obtained as a crystalline powder. 

Nuclear Magnetic Resonance Spectrum (CDC^s and hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.24 (3H. triplet, J = 7.5 Hz); 
1.54 (6H. singlet); 

2.10 (3H, singlet); 

55 2.69 (2H, quintet, J = 7.5 Hz); 

4.99 (2H. singlet); 
5.44 (2H. singlet); 
6.86 (2H. doublet, J = 8.5 Hz); 
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7.08 (2H, doublet, J = 8.5 Hz); 
7.50 - 7.65 (4H. multiplet). 

PREPARATION 1 

5 

2-Butylimidazole-4,5-dicarbonitrile 

A suspension of 51.4 g of diaminomaleonitrile and 85.6 g of trimethyl orthovalerate in 300 ml of acetonltrile 
was stirred in an oil bath kept at 85*'C for 6 hours. At the end of this time, the reaction mixture was concentrated 

10 by evaporation under reduced pressure, and the concentrate was purified by short column chromatography 
through silica gel, using a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent. to give 99 g of 
1-amino-2-N-(1-methoxypentylidene)aminosuccinonitrile. The whole of this compound was dissolved in 300 ml 
of xylene, and the resulting solution was stirred in an oil bath kept at 150^C for 8 hours, after which the reaction 
mixture was concentrated to half Its original volume and allowed to stand at room temperature. The crystals 

15 which precipitated were collected by filtration and washed with a small amount of xylene, to give 55.2 g of the 
title compound, melting at 109 - 1 11^C. 

PREPARATION 2 



20 2-Butylimidazole-4.5-dicarboxylic acid 

A solution of 100 g of 2-butylimidazole-4,5-dicarbonitrile (prepared as described in Preparation 1) in 1 litre 
of 6 N aqueous hydrochloric acid was heated under reflux for 7 hours, and then the reaction mixture was allowed 
to stand overnight at room temperature. At the end of this time, the crystals which precipitated were collected 
25 by filtration and washed with water and with a small amount of acetone, to give 84 g of the title compound, 
melting at 261 - 263''C. 

PREPARATION 3 



30 Diethyl 2-butylimidazole-4.5-dicarboxylate 

Dry hydrogen chloride was bubbled through a suspension of 40 g of 2-butylimida2ole-4,5-dicarboxylic acid 
(prepared as described in Preparation 2) in 600 ml of ethanol at room temperature, whilst stirring, for 2 hours 
to yield a solution. This solution was allowed to stand at room temperature for 1 8 hours, after which the reaction 

35 mixture was concentrated by evaporation under reduced pressure. The concentrate was then mixed with ethyl 
acetate and with an aqueous solution of sodium hydrogen carbonate and neutralized by adding powdery sodium 
hydrogencarbonate. The ethyl acetate layer was separated and dried over anhydrous magnesium sulphate, 
and the solvent was removed by distillation under reduced pressure. The resulting crystalline residue was tritu- 
rated with a mixture of dirsopropyl ether and hexane, and collected by filtration, to give 43 g of the title com- 

40 pound, melting at 82 - 84°C. 

PREPARATION 4 



Dimethyl 2-butyl im idazole-4 ,5-d icarboxy late 

45 

A procedure similar to that described in Preparation 3 was repeated, using 40 g of 2-butyl imidazole-4,5- 
dicarboxylic acid, and except that methanol was used instead of ethanol. to give 41.6 g of the title compound 
as crystals, melting at 88°C. 

50 PREPARATION 5 



4-Acetyl-2-butyl-5-cyanoimidazole 

5(i) 2-Butyl-1-tritylimidazole-4,5-dicarbonitrile 

1 .25 g of sodium hydride (as a 55% wAw dispersion in mineral oil) were added, whilst ice-cooling, to a sol- 
ution of 5 g of 2-butyl imidazole-4,5-dicarbonitrile (prepared as described in Preparation 1) in 50 ml of N,N- 
dimethylformamide, and the resulting mixture was stirred for 1 5 minutes. 1 0 g of trityl chloride were then added. 
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and the reaction mixture was stinred at 50°C for 6 hours. At the end of this time, it was mixed with ethyl acetate 
and water, and the product was extracted with ethyl acetate. The extract was dried over anhydrous magnesium 
sulphate, and the solvent was removed by distillation under reduced pressure. The resulting residue was puri- 
fied by column chromatography through silica gel, using a 1 : 5 by volume mixture of ethyl acetate and hexane 
5 as the eluent, to give 9.83 g of the title compound as a syrup, which solidified on being allowed to stand. The 
solid melted at 144 - 147°C (with decomposition and colouration at 94 - 98°C). 
Nuclear Magnetic Resonance Spectrum (CDCf 3), 6 ppm: 

0.60 (3H, triplet, J = 7 Hz); 

0.5 - 1.4 (4H. multiplet); 
10 2.03 (2H, triplet, J = 7 Hz); 

7.0 - 7.6 (15H, multiplet). 

5(ii) 4-Acetyl-2-butyl-5-cyano-1-trityl imidazole 

15 1 1 .1 ml of a 2 M solution of methyl magnesium iodide in diethyl ether was slowly added dropwise at room 

temperature, in an atmosphere of nitrogen, to a solution of 4.5 g of 2-butyl-1-tritylimidazole-4,5-dlcart)onitrile 
[prepared as described in step (i) above] in 45 ml of tetrahydrofuran, and the resulting mixture was stirred at 
room temperature for 3 hours. At the end of this time, a saturated aqueous solution of ammonium chloride was 
added dropwise, whilst ice-cooling, to the mixture. The tetrahydofuran layer was separated, washed with a satu- 

20 rated aqueous solution of sodium chloride and concentrated by evaporation under reduced pressure to give a 
concentrate. The aqueous layer was once again extracted with a small amount of ethyl acetate. The extract 
was washed with a saturated aqueous solution of sodium chloride, dried and concentrated by evaporation under 
reduced pressure. The resulting extract was combined with the above concentrate, and the resulting crude pro- 
duct was purified by column chromatography through silica gel, using a 3 : 1 by volume mixture of hexane and 

25 ethyl acetate as the eluent, and the product was crystallized from a mixture of ethyl acetate and hexane. to 
give 1.46 g of the title compound, melting at 159 - 160°C (with decomposition). 
Nuclear Magnetic Resonance Spectrum (CDCF3), S ppm: 
0.60 (3H, triplet, J = 7 Hz); 
0.5-1.5 (4H, multiplet); 

30 2.08 (2H, triplet, J = 7 Hz); 

2.58 (3H, singlet); 

7.1 - 7.6 (15H, multiplet). 

5(iii) 4-Acetyl-2-butyl-5-cyanoimidazole 

35 

A suspension of 1.78 g of 4-acetyl-2-butyl-5-cyano-1-tritylimidazole [prepared as described in step (ii) 
above] in 80% v/v aqueous acetic acid was stinred at 60^*0 for 1 hour. The solution thus obtained was concen- 
trated to dryness by evaporation under reduced pressure. The resulting residue was purified by column 
chromatography through silica gel, using a 3 : 1 by volume mixture of hexane and ethyl acetate as the eluent, 
40 to give 0.66 g of the title compound as a colouriess solid, melting at 77 - 78°C. 
Nuclear Magnetic Resonance Spectrum (CDC^a). 5 ppm: 
0.93 (3H, triplet, J = 7 Hz); 
1.0-2.1 (4H, multiplet); 
2.72 (3H. singlet); 
45 2.89 (2H. triplet. J = 7 Hz). 

PREPARATION 6 

4-Benzoyl-2-butyl-5-cyanormidazole 

50 

6(1) 4-Benzoyl-2-butyl-5-cyano- 1 -trityl imidazole 

Following a procedure similar to that described in Preparation 5(ii), 10.3 g of the title compound were 
obtained as an amorphous solid by reacting a solution of 10 g of 2-butyl-1 -trityl imidazole-4,5-dinitrile [prepared 
55 as described in Preparation 5(i)l in 100 ml of tetrahydrofuran with 25 ml of a 2 M solution of phenylmagnesium 
iodide in diethyl ether. 

Nuclear Magnetic Resonance Spectrum (CDCf 3). 5 ppm: 
0.67 (3H, triplet. J = 7 Hz); 
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0.5-1.5(4H. multiplet); 
2.11 (2H. triplet, J = 7 Hz); 

7.1 -8.0 (20H, multiplet). 

5 6(ii) 4- Benzoyl -2- butyl -5-cyanoimidazole 

A suspension of 10.3 g of 4-benzoyl-2-butyl-5-cyano-1-tritylimidazole [prepared as described in step (i) 
above] in 80% v/v aqueous acetic acid was stirred at 60°C for 5 hours. At the end of this time, the solution thus 
obtained was concentrated by evaporation under reduced pressure, and the concentrate was purified by col- 
10 umn chromatography through silica gel, using a 2 : 1 by volume mixture of hexane and ethyl acetate as the 
eluent. The resulting oily product was dissolved in carbon tetrachloride and the solution was allowed to stand 
at room temperature, to precipitate crystals, which were collected by filtration to give 4.46 g of the title com- 
pound, melting at 121 - 122*^0. 

Nuclear Magnetic Resonance Spectrum (CDCF3), 5 ppm: 
15 0.90 (3H, triplet, J = 7 Hz); 

1.0 - 2.3 (4H, multiplet); 
2.85 (2H, triplet, J = 7 Hz); 

7.2 - 8.0 (5H, multiplet); 
11.0-12.1 (1H, broad). 

20 

PREPARATION 7 

2-Butyl-5-cya no-4-( 1 -hydroxy- 1 -methylethyl )im idazole 

25 7(1) 2-Butyl-5-cyano-4-(1-hydroxy-1-methylethyl)-1-tritylimidazole 

1 ml of a 2 M solutbn of methylmagneslum iodide in tetrahydrofuran was added dropwise at room tem- 
perature, whilst stirring, to a solution of 840 mg of 4-acetyl-2-butyl-5-cyano-1-tritylimidazole [prepared as des- 
cribed in Preparation 5(ii)] in 15 ml of tetrahydrofuran, and the resulting mixture was stirred at 40°C for 1 hour. 
30 The mixture was cooled , and then a saturated aqueous solution of ammon ium chloride was added to it dropwise. 
The tetrahydrofuran layer was separated and concentrated by evaporation under reduced pressure. The con- 
centrate was purified by column chromatography through silica gel, using a 2 : 1 by volume mixture of hexane 
and ethyl acetate as the eluent, to give 539 mg of the title compound as a colouriess solid, melting at 151 - 
152°C. 

35 Nuclear Magnetic Resonance Spectrum (CDCF3), 8 ppm: 
0.80 (3H. triplet. J = 7 Hz); 
0.6- 1.5 (4H, multiplet); 
1.59 (6H, singlet); 

2.01 (2H, triplet, J = 7 Hz); 
40 3.78 (1H. singlet); 

7.0-7.6(15H. multiplet). 

7(ii) 2-Butyl-5-cyano-4-(1-hydroxy-1-methylethyl)imidazole 

45 A mixture of 1 .3 g of 2-butyl-5-cyano-4-(1-hydroxy-1-methylethyl)-1-tritylimidazole (prepared as described 

in step (I) above] and 26 ml of 75% v/v aqueous acetic acid was stirred at 50*^0 for 3 hours, and then the solvent 
was removed by distillation under reduced pressure. The resulting residue was washed with carbon tet- 
rachloride and purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of 
methylene chloride and methanol as the eluent. and the product was crystallized in cart>on tetrachloride, to give 
so 0.6 g of the title compound as colouriess crystals, melting at 171 - 172*^0. 
Nuclear Magnetic Resonance Spectrum (CDCi'a + CD3OD). 8 ppm: 
0.90 (3H, triplet. J = 7 Hz); 
1.0 - 2.0 (4H, multiplet); 
1.62 (6H, singlet); 
55 2.68 (2H, triplet. J = 7 Hz). 
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PREPARATION 8 

Ethyl 2-butyl-4-(1-hydroxy-1>methylethyl)imidazole-5-carboxylate 

5 A solution of 5,36 g of diethyl 2-butylimidazole-4,5-dicart)oxylate (prepared as described In Preparation 3) 

In 100 ml of tetrahydrofuran was cooled to-30°C In an atnr>osphere of nitrogen, and 32 ml of a methylmagnesium 
bromide solution (2.5 M in tetrahydrofuran) were added dropwise at -30 to -20°C to the cooled solution. The 
reaction mixture was then stinred at 0°C for 1.5 hours and subsequently mixed with ethyl acetate and with an 
aqueous solution of ammonium chloride. The ethyl acetate layer was separated and dried over anhydrous mag- 
to nesium sulphate, and the solvent was removed by distillation under reduced pressure. The residue was purified 
by column chromatography through silica gel. using a 1 : 20 by volume mixture of methanol and methylene 
chloride as the eluent, to give 5,01 g of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCi'a), 6 ppm: 
0.90 (3H, triplet, J = 7 Hz); 
15 1.32(3H, triplet. J = 7Hz): 

1.2-2.0 (4H. multiplet); 
1.64 (6H. singlet); 
2.70 (2H, triplet, J = 7 Hz); 
4.33 (2H, quartet, J = 7 Hz); 
20 5.97 (1H, broad singlet); 

10.2 (1H. broad singlet). 

PREPARATION 9 

25 Ethyl 4-(1-hydroxy-1-methylethyl)-2-propyltmidazole-5-carboxylate 

Following a procedure similar to that described in Preparation 8, 2.34 g of the title compound were obtained 
as an oil by reacting 3.01 g of diethyl 2-propylimidazole-4,5-dicarboxylate (prepared as described in Preparation 
12) with 16 ml of a 2.5 M solution of methylmagnesium bromide in tetrahydrofuran. The compound was crys- 
30 tallized by allowing it to stand at room temperature, to give a product melting at 69 - 7rc, and was then rec- 
rystallized firom dlisopropyl ether, to give a product melting at 101 - 102°C. 
Nuclear Magnetic Resonance Spectrum (Coca's), 5 ppm: 
0.96 (3H. triplet. J = 7 Hz); 
1.35 (3H, triplet, J = 7 Hz); 
35 1.64 (6H, singlet); 

1.81 (2H, sextet, J = 7 Hz); 
2.68 (2H, triplet, J = 7 Hz); 
4.35 (2H, quartet, J = 7 Hz); 
5.81 (1H, singlet); 
40 9.9 (1 H, broad singlet). 

PREPARATION 10 

2-Propyllmidazole-4,5-dicarbonitrile 

45 

Following a procedure similar to that described in Preparation 1, but using 16.0 g of diaminomaleonitrile 
and 24 g of trimethyl orthobutyrate. 18.7 g of the title compound were obtained as crystals, melting at 141 - 
144°C. 

50 PREPARATION 11 

2-Propylimidazole-4.5-dicari30xylic acid 

Following a procedure similar to that described in Preparation 2, but using 18.2 g of 2-propylimidazole-4,5- 
55 dicarbonltrile (prepared as described in Preparation 10), 9.95 g of the title compound were obtained as crystals, 
melting at 261 - 263°C, 
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PREPARATION 12 

Diethyl 2-propylimidazole-4,5-dicarfeoxylate 

5 Following a procedure similar to that described in Preparation 3. but using 1 0.0 g of 2-propylimidazole-4,5- 

dicarboxylic acid (prepared as described in Preparation 1 1), 9.55 g of the title compound were obtained as crys- 
tals, melting at 81 - 83°C. 

PREPARATION 13 

10 

Ethyl 2-butyl-4-( 1 -ethyl- 1-hydroxypropyl)imidazole-5-carboxylate 

Following a procedure similar to that described in Preparation 8, 2.68 g of the title compound, melting at 
63 - 64''C, were obtained as crystals by reacting 2.68 g of diethyl 2-butyiimidazole-4»5-dicarboxylate (prepared 
15 as described in Preparation 3) with a 3.0 M solution of ethylmagneslum bromide in diethyl ether. 
Nuclear Magnetic Resonance Spectrum (CDCf'a), 6 ppm: 
0.82 (6H, triplet, J = 7 Hz): 
0.93 (3H, triplet, J = 7 Hz); 
1.38 (3H, triplet, J = 7 Hz); 
20 1.31 - 1 .45 (2H, multiplet); 

1.65 - 1.76 (2H, multiplet); 
1.79- 1.89 (2H, multiplet); 
1.97-2.11 (2H, multiplet); 
2.76 (2H, triplet. J = 7.5 Hz); 
25 4.36 (2H, quartet. J = 7 Hz); 

5.70 (1H, broad singlet). 

PREPARATION 14 

30 2-Propyl-1-tritylimidazole-4.5-dicarbonitrile 

Following a procedure similar to that described in Preparation 5(i), but using 7.8 g of 2-propylimidazole- 
4,5-dicarbonitrile (prepared as described in Preparation 10), 2.14 g of sodium hydrlde(as a 55% w/w dispersion 
in mineral oil) and 17.1 g of trityl chloride, 14.6 g of the title compound were obtained as crystals, melting at 
35 107^C (with decomposition and with a yellow colouration at 102°C). 
Nuclear Magnetic Resonance Spectrum (CDC^a), 6 ppm: 
0.52 (3H, triplet, J = 7 Hz); 
1.07-1.21 {2H. multiplet); 
2.03 (2H, triplet, J = 8 Hz); 
40 7.19 - 7.48 (15H, multiplet). 

PREPARATION 15 

2- Bu ty I- 5-cya no-4- propion yl - 1 -tr ity I i m id azole 

45 

14 ml of a 3 M solution of ethylmagnesium bromide in diethyl ether were added dropwise at lO'^'C under 
an atmosphere of nitrogen to a solution of 8.33 g of 2-butyl-1-tritylimidazole-4,5-dicarbonitrile [prepared as des- 
cribed in Preparation 5(i)] in 83 ml of tetrahydrofuran, and the resulting mixture was stinred at room temperature 
for 3 hours. At the end of this time, a mixture of a saturated aqueous solution of amnrK>nium chloride and ethyl 
50 acetate was added to the reaction mixture, whilst ice-cooling. The ethyl acetate layer was separated, washed 
with water and dried over anhydrous magnesium sulphate. The solvent was then removed by distillation under 
reduced pressure. The crystalline product thus obtained was washed with diisopropyl ether, to give 4.56 g of 
the title compound, melting at 140 - 143°C (softening at 83°C). 
Nuclear Magnetic Resonance Spectrum (CDCfa), 6 ppm: 
55 0.61 (3H, triplet, J = 7 Hz); 

0.84- 1.14 (4H, multiplet); 
1.18(3H. triplet. J = 8Hz); 
2.08 (2H. triplet. J = 7 Hz); 
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3.03 (2H. quartet, J = 7 Hz); 

7.22 - 7.42 (15H. multlplet). 

PREPARATION 16 

5 

S-Cyano-4-propionyl-2-propyl-1-trityl imidazole 

Following a procedure similar to that described in Preparation 15, but using 8.05 g of 2-propyl-1-tritylimi- 
dazole-4,5-dicarbonitrile (prepared as described in Preparation 14) and 14 ml of a 3 M solution of ethylmag- 
10 nesium bromide in diethyl ether. 7.03 g of the title compound were obtained as crystals, melting at 96°C 
(softening at 87°C). 

Nuclear Magnetic Resonance Spectrum (CDCF3). 5 ppm: 
0,52 (3H. triplet. J = 7 Hz); 
1.05-1.3 (2H. multlplet); 
15 1.18(3H. triplet. J = 7Hz); 

2.05 (2H. triplet. J = 7 Hz); 
3.03 (2H. quartet. J = 7 Hz); 
7.20- 7.40 (15H, multlplet). 

20 PREPARATION 17 

2-Butyl-5-cyano-4-(1-hydroxy-1-nr>ethylpropyl)-1-tritylimidazole 

5 ml of a 1 M solution of methylmagnesium bromide In tetrahydrofuran were added dropwise at IC'C under 
25 an atmosphere of nitrogen to a solution of 2 g of 2-butyl-5-cyano-4-propiony 1-1 -tritylimldazole (prepared as des- 
cribed In Preparation 15) In 36 ml of tetrahydrofuran, and the resulting mixture was stirred at 20**C for 1 hour 
and subsequently at 30°C for a further 1 hour. At the end of this time, a mixture of a saturated aqueous solution 
of ammonium chloride and ethyl acetate was added to the reaction mixture, which was then well shaken. The 
ethyl acetate layer was separated and dried over anhydrous magnesium sulphate. After the drying agent had 
30 been removed by filtration, the solvent was distilled off under reduced pressure. The residue was purified by 
column chromatography through silica gel, using a 1 : 2 by volume mixture of ethyl acetate and hexane as the 
eiuent, to give 1.29 g of the title compound as crystals, melting at 90 - 93°C. 
Nuclear Magnetic Resonance Spectrum (CDC^a), 6 ppm: 
0.60 (3H, triplet. J = 7 Hz); 
35 0.80 (3H. triplet. J = 7 Hz); 

0.80-1.00 (2H, multiplet); 
1.00- 1.13 (2H. multiplet); 
1.58 (3H, singlet); 
1.75- 2.05 (4H, multiplet); 
40 3.90 (1H, broad singlet); 

7.23 - 7.43 (15H. multiplet). 

PREPARATION 18 

45 5-Cyano-4-(1 -hydroxy- 1 -methylpropyl)-2-propyl-1-trltylimidazole 

Following the procedure described in Preparation 17, but using 5.00 g of 5-cyano-4-propionyl-2-propyl-1- 
tritylimidazole (prepared as described in Preparation 16) and 12.5 ml of a 1 M solution of methylmagnesium 
bromide in tetrahydrofuran. 3.32 g of the title compound were obtained as a crystalline powder, melting at above 
50 1 20°C (softening at 1 1 0°C). 

Nuclear Magnetic Resonance Spectrum (000^3). 6 ppm: 
0.50 (3H, triplet, J = 7 Hz); 
0.80 (3H, triplet. J = 7 Hz); 
1.07- 1.12 (2H. multlplet); 
55 1.58 (3H, singlet); 

1.74-2.00 (4H, multlplet); 
3.90 (1H, broad singlet); 

7.24 - 7.37 (15H. multiplet). 
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PREPARATION 19 

2-Butyl-5-cya no-4-(1 -hydroxy- 1 -methyl propyl)imidazole 

5 A mixture of 1.21 g of 2-butyi-5-cyano-4-(1-hydroxy-1-methylpropyl)-1-tritylimidazole (prepared as des- 

cribed in Preparation 17) and 20 ml of 75% v/v aqueous acetic acid was stirred at SO^'C for 1 hour, after which 
the mixture was cooled, and the deposited crystals of trityl alcohol were removed by filtration. The filtrate was 
concentrated by evaporation under reduced pressure, and the remaining water and acetic acid were distilled 
off as a toluene azeotrope under reduced pressure. The residue was purified by column chromatography 
10 through silica gel, using a 9 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 
0.47 9 of the title compound as a crystalline powder, melting at 139 - 142''C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide), 5 ppm: 
0.74 (3H. triplet. J = 7 Hz); 
0.87 (3H, triplet, J = 7 Hz); 
15 1.21 - 1.34 (2H, multiplet); 

1.49 (3H, singlet); 
1.53- 1.64 (2H, multiplet); 
1.72 (2H, quartet, J = 7.5 Hz); 

2.56 (2H, triplet, J = 7 Hz); 
20 5.45 (1H, singlet). 

PREPARATION 20 

5-Cyano-4-(1 -hydroxy- 1 -methyl propyl)-2-propyl imidazole 

25 

Following the procedure described in Preparation 19, but using 1.20 g of 5-cyano-4-{1-hydroxy-1-methyl- 
propyl)-2-propyl-1 -trityl imidazole (prepared as described in Preparation 18), 0.48 g of the title compound was 
obtained as a crystalline powder, melting at 157 - 159°C. 
Nuclear Magnetic Resonance Spectrum (000^*3), 6 ppm: 
30 0.89 (3H, triplet, J = 7.5 Hz); 

0.98 (3H, triplet. J = 7.5 Hz); 

1.57 (3H, singlet); 

1.76 (2H, quartet, J = 7.5 Hz); 
1.83-2.08 (2H. multiplet); 
35 2.00 (1H. singlet); 

2.67 (2H, triplet, J = 7.5 Hz). 

PREPARATION 21 

40 Methyl 2-butyl-4-(1 -hydroxy- 1-methylethyl)imidazole-5-carboxylate 

A solution of 9.73 g of dimethyl 2-butylimidazole-4,5-dicarboxylate (prepared as described in Preparation 
4) in 100 ml of tetrahydrofuran was cooled to -30^ C under an atmosphere of nitrogen, and 162 ml of a 1 M sol- 
ution of methylmagnesium bromide in tetrahydrofuran were added dropwise to this solution at a temperature 
45 of -30'*C to -20°C. The resulting mixture was stirred at 0°C for 2.5 hours, and then ethyl acetate and an aqueous 
solution of ammonium chloride were added to it. The ethyl acetate layer was separated and dried over anhydr- 
ous magnesium sulphate, after which the solvent was removed by distillation under reduced pressure. The 
resulting residue was purified by column chromatography through silica gel, using a 1 : 20 by volume mixture 
of methanol and methylene chloride as the eluent, to give 7.15 g of the title compound as an oil. The compound 
50 was crystallized by allowing it to stand at room temperature, to give a product melting at 60 - eS^'C. 
Nuclear Magnetic Resonance Spectrum (CDC^a), 5 ppm: 
0.88 (3H, triplet, J = 7 Hz); 
1.0- 2.0 (4H, multiplet); 
1.64 (6H, singlet); 
55 2.69 (2H, triplet, J = 7.5 Hz); 

3.84 (3H, singlet); 
7.35 (2H. broad singlet). 
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PREPARATION 22 

Pivaloyloxymethyl 4-(1 -hydroxy-1 -methylethyi)-2-propylimidazole-5-carboxylate 

5 22(i) 4-(1-Hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylic acid 

A solution of 0.28 g of lithium hydroxide monohydrate In 5 ml of water was added to a solution of 0.48 g of 
ethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate (prepared as described In Preparation 9) in 
5 ml of methanol, and the resulting mixture was stirred at room temperature for 18 hours. At the end of this 
10 time, the pH of the reaction mixture was adjusted to a value of 2.3 by adding 6.67 ml of 1 N aqueous hydrochloric 
acid, and the mixture was concentrated by evaporation under reduced pressure to a volume of about 2 ml. The 
crystals which precipitated were collected by filtration to give 0.20 g of the titte compound, melting at 232*»C 
(with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide). 5 ppm: 
15 0.87 (3H, triplet, J = 7.5 Hz); 

1.48 (6H. singlet); 
1.65 (2H, sextet, J = 7.5 Hz); 
2.62 (2H, triplet, J = 7.5 Hz). 

20 22(11) Pivaloyloxymethyl 4-(1 -hydroxy- 1-methylethyl)-2- propyl imidazole-5-carboxy late 

1.76 ml of N,N-diisopropyl ethyl amine were added to a suspension of 1.14 g of 4-(1 -hydroxy- 1-methy let- 
hyl)-2-propyllmidazole-5-carboxylic acid [prepared as described in step (i) above] in 12 ml of N.N -dimethyl a- 
cetamide, and the resulting mixture was stirred at room temperature for 1 0 minutes; 1 .36 ml of pivaloyloxymethyl 
25 chloride was then added. The reaction mixture was stirred at eCC for 4 hours, after which it was mixed with 
ethyl acetate and water. The ethyl acetate layer was separated and concentrated by evaporation under reduced 
pressure. The crystals which precipitated were triturated with diisopropyl ether and collected by filtration to give 
1.53 g of the title compound, melting at 177**C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3), a ppm: 
30 0.99 (3H, triplet, J = 7.5 Hz); 

1.22 (9H, singlet); 
1.62 (6H, singlet); 
1.76 (2H, sextet, J = 7.5 Hz); 

2.70 (2H, triplet, J = 7.5 Hz); 
35 5.15 (1H, broad singlet); 

5.95 (2H. singlet). 

PREPARATION 23 

40 Ethyl 4-(1-hydroxyethyl)-2-propylmldazole-5-carboxylate 

23(1) 4-Acetyl-2-propylimidazole-5-carbonitrile 

194 ml of a 1 M solution of methylmagnesium bromide in tetrahydrofuran were added dropwise at a tem- 
45 perature of 10°C to 15°C and under an atmosphere of nitrogen to a solution of 10 g of 2-propylrmidazole-4,5- 
dicarbonitrile (prepared as described in Preparation 10) In 100 ml of tetrahydrofuran, and the resulting mixture 
was stirred at a temperature of ^0°C to 15°C for 30 minutes. The reaction mixture was then cooled, and 200 
ml of ethyl acetate and 100 ml of a saturated aqueous solution of ammonium chloride were added to it. The 
mixture was then acidified by adding an aqueous solution of potassium bisulphate. The organic layer was sepa- 
50 rated and dried over anhydrous magnesium sulphate, and the solvent was removed by distillation under 
reduced pressure. The residue was subjected to column chromatography through silica gel, using a 1 : 1 by 
volume mixture of ethyl acetate and hexane as the eluent, to give 9.18 g of the title compound as crystals, melt- 
ing at 93 - 95'*C. 

Nuclear Magnetic Resonance Spectrum (CDCF3). 6 ppm: 
55 0.99 (3H, triplet, J = 7.5 Hz); 

1.83 (2H. sextet, 7.5 Hz); 

2.71 (3H, singlet); 

2.82 (2H, triplet, J = 8 Hz), 
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23(ii) Ethyl 4-acetyl-2-propylimidazole-5-carboxylate 

A mixture of 4.0 g of 4-acetyl-2-propylimidazole-5-carbonitrile [prepared as described in step (i) above] and 
60 ml of 6 N aqueous hydrochloric acid was heated under reflux, with stirring, for 8 hours. The reaction mixture 

5 was then concentrated by evaporation under reduced pressure, and the concentrate was dissolved in ethanol, 
after which it was again concentrated in the same way. The residue was dissolved in ethanol and the solvent 
was again distilled off. After this sequence of dissolution and concentration had been carried out for a total of 
five times, the residue was dissolved in 60 ml of ethanol. A stream of hydrogen chloride was bubbled through 
the resulting solution at room temperature for 20 minutes, and then the solution was allowed to stand at room 

10 temperature for 16 hours. It was then concentrated by evaporation under reduced pressure. The concentrate 
was dissolved in a mixture of ethyl acetate and an aqueous solution of sodium hydrogencarbonate, and the 
solution was neutralized by adding sodium hydrogencarbonate. The ethyl acetate layer was separated and 
dried over anhydrous magnesium sulphate. The solvent was renrroved by distillation under reduced pressure, 
and the resulting residue was purified by column chromatography through silica gel, using a 1 : 1 by volunr>e 

15 mixture of ethyl acetate and hexane as the eluent. to give 3.07 g of the title compound as crystals, melting at 
76 - 78^C. 

Nuclear Magnetic Resonance Spectrum (CDCF3), 6 ppm: 
0.96 (3H, triplet. J = 7.5 Hz); 
1.39 (3H, triplet. J = 7 Hz); 
20 1.82 (2H, sextet. J = 7.5 Hz); 

2.75 (3H, singlet); 
2.80 (2H. triplet, J = 7.5 Hz); 
4.44 (2H, quartet, J = 7 Hz). 

25 23(iil) Ethyl 4-(1-hydroxyethyl)-2-propylimida20le-5-carboxylate 

125 mg of sodium borohydride were added to a solution of 1.50 g of ethyl 4-acetyl-2-propylimida2ole-5- 
cart)oxylate [prepared as described In step (ii) above] In 15 ml of ethanol, and the resulting mixture was stirred 
at room temperature for 30 minutes. 2 ml of acetone were added, and the mixture was stirred for a further 10 
30 minutes. The reaction mixture was then concentrated by evaporation under reduced pressure, and the con- 
centrate was dissolved in methanol. The solution was again concentrated by evaporation under reduced press- 
ure, and the residue was purified by column chromatography through silica gel, using 1 : 20 and 1 : 10 by volume 
mixtures of methylene chloride and methanol as the eluent, to give 1.32 g of the title compound as crystals, 
melting at 151 - 153°C. 

35 Nuclear Magnetic Resonance Spectrum (CDCfg + hexadeuterated dimethyl sulphoxide), 6 ppm; 

0.95 (3H, triplet, J = 7.5 Hz); 

1.38 (3H, triplet, J = 7 Hz); 

1.48 (3H. doublet, J = 6.5 Hz); 

1.74 (2H, sextet, J = 7.5 Hz); 
40 2.67 (2H, triplet, J = 8 Hz); 

4.34 (2H, quartet, J = 7 Hz); 

5.28 (1H, quartet, J = 6.5 Hz). 

PREPARATION 24 

45 

Ethyl 2-butyl-4-(1-hydroxyethyl)imidazole-5-carboxylate 

24(i) 4-Acetyl-2-butylimidazole-5-carbonitrile 

50 Following a procedure similar to that described in Preparation 23(i), but using 1 0 g of 2-butylimldazole-4,5- 

dlcarbonitrile (prepared as described in Preparation 1), 9.15 g of the title compound were obtained as crystals, 
melting at 77 - 78*^0. 

Nuclear Magnetic Resonance Spectrum (CDC^a), 6 ppm: 
0.93 (3H, triplet. J = 7 Hz); 
55 1.0-2.1 (4H. multiplet); 

2.72 (3H, singlet); 
2.89 (2H, triplet, J = 7 Hz). 
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24(ii) Ethyl 4-acetyl-2-butylimidazole-5-carboxylate 

Following a procedure similar to that described in Preparation 23<ii). but using 1.00 g of 4-acetyl-2-butyli- 
midazole-5-carbonitrile [prepared as described in step (i) above], 0.92 g of the title compound was obtained 
5 as a viscous oil. 

Nuclear Magnetic Resonance Spectrum (CDCfa), 6 ppm: 
0.88 (3H, triplet. J = 7 Hz): 
1.1-2.1 (4H, multiplet); 

1.33 (3H, triplet, J = 7 Hz); 
10 2.74 (3H, singlet); 

2.82 (2H. triplet, J = 7.5 Hz); 
4.38 (2H. quartet, J = 7 Hz). 

24(iii) Ethyl 2-butyl-4-(1-hydroxyethyl)imidazoie-5-carboxylate 

15 

Following a procedure similar to that described in Preparation 23(iii), but using 0.64 g of ethyl 4-acetyl-2- 
butylimidazole-5-carboxylate [prepared as described in step (li) above]. 0.55 g of the title compound was 
obtained as crystals, melting at 149*^0. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 hexadeuterated dimethyl sulphoxide), 5 ppm: 
20 0.91 (3H, triplet. J = 7.5 Hz); 

1.37 (3H, triplet. J = 7 Hz); 

1.3-1.42 (2H, multiplet); 

1.50 (3H. doublet, J = 6.5 Hz); 

1.69 (2H, quintet, J = 7.5 Hz); 
25 2.69 (2H, triplet, J = 8 Hz); 

4.34 (2H, quartet, J = 7 Hz); 
5.26 (1H, quartet. J = 6.5 Hz). 

PREPARATION 25 

30 

2-Butyl-4-propionylimidazole-5-carbonitrile 

Following a procedure similar to that described in Preparation 24(i), but using ethylmagnesium bromide 
instead of methylmagnesium bromide, the title compound, melting at 84 - 85°C, was obtained in a 51.9% yield. 
35 Nuclear Magnetic Resonance Spectrum (CDC^a), 5 ppm: 
0.95 (3H, triplet. J = 7 Hz); 
1.0-2.2 (4H, multiplet); 
1.28 (3H, triplet, J = 7.0 Hz); 
2.88 (2H, triplet, J = 7 Hz); 
40 3.15 (2H, quartet, J = 7 Hz). 

PREPARATION 26 

2-Butyl-4-butyrylimidazole-5-carbonitrile 

45 

Following a procedure similar to that described In Preparation 24(i). but using propyl magnesium bromide 
instead of methylmagnesium bromide, the title compound, melting at 91 - 92°C. was obtained in a 57.2% yield. 
Nuclear Magnetic Resonance Spectrum (CDCf 3), 6 ppm: 
1.02 (3H, triplet, J = 7.5 Hz); 
50 1.11 (3H, triplet, J = 7.5 Hz); 

1.3-1.6 (2H, multiplet); 
1.7-2.0 (4H, multiplet); 
2.88 (2H, triplet, J = 8 Hz); 
3.13 (2H. triplet. J = 7.5 Hz). 

55 
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PREPARATION 27 

2-Butyt-4-isobutyrylimidazole-5-carbonitrile 

5 Following a procedure similar to that described in Preparation 24(i), but using isopropylmagnesiunn bromide 

instead of methylmagnesium bromide, the title compound, melting at 88 - 89°C. was obtained in a 36.2% yield. 
Nuclear Magnetic Resonance Spectrxjm (CDCf'a), 6 ppm: 
0.94 (3H, triplet, J = 7 Hz); 
1.0-2-1 (4H, multiplet); 
10 1 .30 (6H, doublet, J = 7 Hz); 

2.91 (2H, triplet. J = 7 Hz); 
3.71 (1H, septet, J = 7 Hz). 

PREPARATION 28 

15 

4- Butyryl-2-propylimidazole-5-carbonitrile 

Following a procedure similar to that described in Preparation 24(i), but using 2-propylimidazole-4,5-dicar- 
bonitrile (prepared as described in Preparation 10) and propyl magnesium bromide, the title compound, melting 
20 at 94 - 95°C, was obtained in a 49.8% yield. 

Nuclear Magnetic Resonance Spectrum (CDC^a), 6 ppm: 
1.00 (3H. triplet, J = 7.5 Hz); 
1.04 (3H, triplet. J = 7.5 Hz); 
1.7-1.9 (4H, multiplet): 
25 2.79 (2H. triplet. J = 7.5 Hz); 

3.06 (2H. triplet. J = 7.5 Hz). 

PREPARATION 29 

30 

2-Butyl-4-(1-hydroxy-1-methylethyl)imidazole-5-carbonitrile 

Following a procedure similar to that described in Preparation 23(i), but using 4-acetyl-2-butylimldazole- 

5- carbonitrile [prepared as described in Preparation 24(1)] and a solution of methylmagnesium bromide in tet- 
35 rahydrofuran, the title compound, melting at 171 - 172°C, was obtained in a 66.3% yield. 

Nuclear Magnetic Resonance Spectrum (CDC^'a + CD3OD), 5 ppm: 
0.91 (3H. triplet. J = 7 Hz); 
1.0-2.1 (4H. multiplet); 
1.62 (6H, singlet); 
40 2.69 (2H, triplet, J = 7 Hz). 

PREPARATION 30 

2-Butyl-4-[1-hydroxy-2-methyM-(1-methylethyl)propyl]imidazole-5-carbonitrile 

45 

Following a procedure similar to that described in Preparation 23(i), but using 2-butyl-4-isobutyrylimidazole- 
5-carbonitrile (prepared as described in Preparation 27) and a solution of isopropylmagnesium bromide in tet- 
rahydrofuran, the title compound, melting at 63 - 65°C, was obtained in a 87% yield. 
Nuclear Magnetic Resonance Spectrum (CDCf 3). S ppm: 
50 0.7 - 1.0 (3H. multiplet); 

0.87 (6H, doublet, J = 7 Hz); 
0.91 (6H, doublet, J = 7 Hz); 
1.0-2.1 (4H, multiplet); 
2.0 - 2.9 (2H, multiplet); 
55 2.71 (2H, triplet, J = 7 Hz). 
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PREPARATION 31 

(5-Methyl-2-oxo-1 ,3-dioxolen-4-yt)methyl 4-(1 -hydroxy-1 -methylethyl)-2-propynmidazole-5-carboxylate 

5 1 -76 ml of N.N-diisopropylethylamine were added to a suspension of 1.06 g of 4-(1-hydroxy-1-methylet- 

hy1)-2-propylimjdazole-5-carboxylic acid [prepared as described in Preparation 22(i)] in 10 ml of N.N-dimethy- 
lacetamlde, and the resulting mixture was stirred at room temperature for 10 minutes, after which 1.12 g of 
(5-methyl-2-oxo-1 , 3-d loxolen-4-yl) methyl chloride was added, and the mixture was stirred at 60°C for 4 hours. 
At the end of this time, the reaction mixture was mixed with ethyl acetate and water. The ethyl acetate layer 
10 was separated and concentrated by evaporation under reduced pressure, and the concentrate was purified by 
column chromatography through silica gel, using a 1 : 15 by volume mixture of methanol and methylene chloride 
as the eluent, to give 1.14 g of the title compound as a viscous oil. 
Nuclear Magnetic Resonance Spectrum (CDC^a), 5 ppm: 

0.94 (3H, triplet, J = 7.5 Hz); 
15 1.62 (6H, singlet); 

1.6-1.8 (2H, multiplet); 

2.19 (3H, singlet); 

2.67 (2H, triplet, J = 8 Hz); 

5.03 (2H, singlet). 

20 

PREPARATION 32 

Phthal idyl 4-( 1 - hydroxy- 1 -meth yiethyl )-2-propyl imidazol e-5-carboxylate 

25 Following a procedure similar to that described in Preparation 31, but using 1.06 g of 4-(1-hydroxy-1-me- 

thylethyl)-2-propylimidazole-5-carboxylic acid [prepared as described In Preparation 22(i)] and 1.15 g of 3-bro- 
nrK>phthalide, 1.63 g of the title compound were obtained as an anrxirphous solid. 
Nuclear Magnetic Resonance Spectrum (CDC^a), 8 ppm: 

0.92 (3H, triplet, J = 7.5 Hz); 
30 1.64 (6H, singlet); 

1.6 - 1.75 (2H, multiplet); 

2.63 (2H, triplet, J = 7.5 Hz); 

7.63 - 7.79 (4H. multiplet); 

7.91 (1H. doublet. J = 8.5 Hz). 

35 

PREPARATION 33 

Isopropoxycarbonyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylate 

40 Following a procedure similar to that described in Preparation 22(ii), but using 1.06 g of 4-(1 -hydroxy- 1 - 

methylethyl)-2-propylimidazole-5-carboxylic acid [prepared as described in Preparation 22(1)] and 0.83 g of iso- 
propoxycarbonyloxymethyl chloride, 1,22 g of the titJe compound, melting at 144 - 146''C, were obtained. 
Nuclear Magnetic Resonance Spectrum (Coca's), 6 ppm; 
0.98 (3H, triplet. J = 7.5 Hz); 
45 1.32 (6H, doublet, J = 6.5 Hz); 

1.62 (6H. singlet); 
1.76 (2H. sextet, J = 7.5 Hz); 
2.69 (2H, triplet. J = 7.5 Hz); 
4.93 (1H, quintet. J = 6.5 Hz); 
50 5.95 (2H, singlet). 

PREPARATION 34 

2-Ethylimidazole-4,5-dicart>onitrile 

55 

Following a procedure similar to that described in Preparation 1, but using 53.3 g of diaminomaleonitrile 
and 91.3 g of triethyl orthopropionate. 59.5 g of the title compound were obtained as crystals, melting at 179 - 
1B1°C. 
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PREPARATION 35 

2-Ethylinnidazole-4,5-dicarboxylic acid 

5 Following a procedure similar to that described in Preparation 2, but using 45.0 g of 2-ethy!imldazole-4.5- 

dicarbonitrile (prepared as described In Preparation 34), 31 .2 g of the title compound were obtained as crystals, 
melting at 265 - 268*^C. 

PREPARATION 36 

10 

Diethyl 2-ethylimidazole-4,5-dicarboxylate 

Following a procedure similar to that described In Preparation 3, but using 35.0 g of 2-ethylimidazole-4,5- 
dicarboxylic acid (prepared as described in Preparation 35). 38.7 g of the title compound were obtained as crys- 
15 tals, melting at 83 - 84''C. 

PREPARATION 37 

Ethyl 2-ethyl-4-(1-hydroxy-1-methylethyl)lmidazole-5-carfaoxylate 

20 

Following a procedure similar to that described in Preparation 8, but using 3.60 g of diethyl 2-ethyl-imi- 
dazole-4,5-dicarboxylate (prepared as described in Preparation 36) and 60 ml of a 1 M solution of methylmag- 
nesium bromide in tetrahydrofuran, 2.05 g of the title compound were obtained as crystals, melting at 181 - 
184''C. 

25 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.22 (3H, triplet, J = 7 Hz): 
1.33 (3H, triplet, J = 7.5 Hz); 

1 .50 (6H, singlet); 2.65 (2H, quartet, J = 7.5 Hz); 

3.30 (1H, broad singlet); 
30 4.31 (2H, quartet, J = 7.5 Hz). 

PREPARATION 38 

N-t-ButyM'-bromomethylbiphenyl-2-carboxamide 

35 

38(i) N-t-Butyl-4'-methylbiphenyl-2-carboxamide 

5.7 ml of oxalyl chloride were added dropwise, whilst ice-cooling, to a solution of 6.91 g of 4'-methylbiphe- 
nyl-2-carboxyl ic acid in 70 ml of methylene chloride, and the mixture was stirred at room temperature for 2 hours. 
40 The mixture was then concentrated by evaporation under reduced pressure, and the residue was disiolved in 
70 ml of tetrahydrofuran. A solution of 7.5 ml of t-butylamine in 50 ml of tetrahydrofuran was added dropwise, 
whilst ice-cooling to the solution, and the mixture was stirred at room temperature for 10 minutes. At the end 
of this time, the reaction mixture was diluted with water and ethyl acetate. The ethyl acetate layer was separated, 
washed with aqueous sodium hydrogencarbonate and then with aqueous sodium chloride, dried over anhydr- 
45 ous sodium sulphate and concentrated by evaporation under reduced pressure, to give 7.48 g of the title com- 
pound as crystals, melting at 105 - 106.5''C (after recrystallization from ethyl acetate and hexane). 
Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 
1.12 (9H, singlet); 
2.41 (3H, singlet); 
50 5.04 (1H, broad singlet); 

7.2 - 7.5 (7H. multiplet); 
7.71 (1H, doublet, J = 8 Hz). 

38(ii) N-t-Butyl-4'-bromomethylbiphenyl-2-carboxamide 

55 

4.39 g of N-bronrK)succinimide and 50 mg of benzoyl peroxide were added to a solution of 6.00 g of N-t- 
butyl-4'-methylbiphenyl-2-cartx)xamide [prepared as described in Preparation 38(i)] in 90 ml of carbon tet- 
rachloride, and the mixture was heated under reflux for 4 hours. At the end of this time, the reaction mixture 
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was cooled to room temperature, washed with water, dried over anhydrous magnesium sulphate and concen- 
trated by evaporation under reduced pressure. The residue was purified by column chromatography through 
silica gel, using a 1 : 4 by volume mixture of ethyl acetate and hexane as the eluent to give 7.04 g of the title 

compound as crystals, melting at 124 - 126°C. 
5 Nuclear Magnetic Resonance Spectrum (CDC^'a) 6 ppm: 
1.14 (9H, singlet): 
4.55 (2H, singlet); 
4.99 {1H, broad singlet); 
7.30 - 7.72 (8H, multiplet). 

10 

PREPARATION 39 

4-lsobutyryl-2-propylim}dazole-5-carbonitrile 

15 Following a procedure similar to that described in Preparation 23(1). but using 8.24 g of 2-propylimidazole- 

4,5-dicarbonitrile (prepared as described in Preparation 10) and 103 ml of a 2 M solution of isopropylmagnesium 
iodide in diethyl ether, 45.0 g of the title compound were obtained as crystals, melting at 90.5 - 91 °C. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 
1.01 (3H, triplet, J = 7.5 Hz); 
20 1-29 (6H. doublet, J = 6.5 Hz); 

1.82 (2H, sextet, J = 7.5 Hz); 
2.81 (2H, triplet, J = 7.5 Hz); 
3.66 (IN, septet, J = 6.5 Hz). 

25 PREPARATION 40 

2-Butyl-4-pivaloylimidazole-5-carbonitrile 

A solution of 10.4 g of 2-butylimidazole-4,5-dicarbonitrile (prepared as described in Preparation 1) in 150 
30 ml of methylene chloride was added dropwise in an atmosphere of nitrogen at 10 - 15°C to 100 ml of a 2 M 
solution of t-butylmagnesium chloride in diethyl ether, and the mixture was stirred at the same temperature for 
1 hour. 200 ml of ethyi acetate and 100 ml of aqueous potassium hydrogensulphate were then added dropwise 
to the reaction mixture, and the mixture was stirred at room temperature for 20 minutes. At end of this time, 
insoluble materials were removed by filtration, and the organic layer was separated, dried over anhydrous mag- 
35 nesium sulphate and concentrated by evaporation under reduced pressure. The residue was purified by column 
chromatography through silica gel, using a 1 : 3 by volume mixture of ethyl acetate and hexane as the eluent. 
to give 7.95 g of the title compound as crystals, melting at 135 - 137''C. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
0.95 (3H, triplet, J = 7.5 Hz); 
40 1.42 (2H. septet, J = 7.5 Hz); 

1.46 (9H, singlet); 
1.75 (2H, quintet, J = 7.5 Hz); 
2.79 (2H, triplet. J = 7.5 Hz). 

45 PREPARATION 41 

2-Propyl-4-pivaloylimidazole-5-carbonitrile 

Following a procedure similar to that described in Preparation 40, but using 3.2 g of 2-propylimidazole-4,5- 
50 dicarbonttrile (prepared as described in Preparation 10) and 33 ml of a 2 M solution of t-butylmagnesium 
chloride in diethyl ether, 2.35 g of the title compound were obtained as crystals, melting at 176 - 178°C. 
Nuclear Magnetic Resonance Spectrum (CDCi'a) $ ppm: 
0.93 (3H, triplet, J = 7.5 Hz); 
1.36 (9H, singlet); 
55 1.75 (2H. sextet J = 7.5 Hz); 

2.68 (2H, triplet. J = 7.5 Hz). 
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Claims 

1. A comF>ound of formula (I): 



5 



10 



15 




(D 



in which: 

Ri represents an alkyi group having from 1 to 6 carbon atoms or an alkenyl group having from 3 to 6 carixin 
atoms; 

and are the same or different and each represents: 
25 a hydrogen atom; 

an alky! group having from 1 to 6 carbon atoms; 
an alkenyl group having from 3 to 6 carbon atoms; 

a cycloalkyi group having a total of from 3 to 10 ring carbon atoms in one or more saturated car- 

bocyclic rings; 

30 an aralkyi group in which the alkyI part has from 1 to 6 carbon atoms and the aryl part is as defined 

below; 

an aryl group as defined below; or 

a fused ring system in which an aryl group, as defined below, Is fused to a cycloalkyi group having 
from 3 to 10 carbon atoms; 
35 R^ represents: 

a hydrogen atom; 

an alkyI group having from 1 to 6 carbon atoms; 
an alkanoyi group having from 1 to 6 carbon atoms; 

a substituted alkanoyi group having from 2 to 6 carbon atoms and substituted by at least one sub- 
40 stituent selected from halogen atoms and alkoxy groups having from 1 to 6 carbon atoms; 

an alkenoyi group having from 3 to 6 carbon atoms; 
an arylcarbonyl group in which the aryl part is as defined below; 
an alkoxy carbon yl group in which the alkyI part has from 1 to 6 carbon atoms; 
a tetrahydropyranyl, tetrahydrothlopyranyl, tetrahydrothienyl or tetrahydrofuryl group; 
45 a substituted tetrahydropyranyl, tetrahydrothlopyranyl, tetrahydrothienyl or tetrahydrofuryl group 

which Is substituted by at least one substituent selected from halogen atoms and alkoxy groups having 
from 1 to 6 carbon atoms; 

a group of formula -SiR»R»>R<^. in which 1 , 2 or 3 of the groups represented by R», R** and are the 
same or different and each represents an alkyI group having from 1 to 6 carbon atoms, and 2, 1 or 0 of 
50 the groups represented by R**, R^ and are the same or different and each represents an aryl group, as 

defined below; 

an alkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms; 

an (alkoxyalkoxy)methyl group in which each alkoxy part has from 1 to 6 carbon atoms; 

a haloalkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms; 
55 an aralkyi group, in which an alkyI group having from 1 to 6 carbon atoms is substituted by at least 

one aryl group, as defined below; or 

an alkanoyloxymethoxycarbonyl group in which the alkanoyi part has from 1 to 6 carbon atoms; 
R6 represents a cart>oxy group or a group of formula -CONR^Rs, in which R® and R^ are the same or dlf- 
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ferent and each represents 
a hydrogen atom, 

an unsubstituted atkyi group having from 1 to 6 carbon atoms, or 

a substituted alky! group which has from 1 to 6 carbon atoms and which is substituted by at least 
5 one of substituents (a), defined below, or 

and together represent an unsubstituted alkylene group having from 2 to 6 carbon atoms or a sub- 
stituted alkylene group which has from 2 to 6 carbon atoms and which is substituted by at least one sub- 
stituent selected from carboxy groups and alkoxycarbonyl groups in which the alkyi part has from 1 to 6 
carbon atoms; 

10 R« represents a hydrogen atom, an alky! group having from 1 to 6 carbon atoms, an alkoxy group having 

from 1 to 6 carbon atoms or a halogen atom; 

R^ represents a carboxy group or a tetrazol-5-yt group; said substituents (a) are selected from: 
aryl groups as defined below; 

heterocyclic groups having 5 or 6 ring atoms, of which from 1 to 4 are nitrogen and/or oxygen and/or 
15 sulphur hetero-atoms; 

halogen atoms; 
hydroxy groups; 

alkoxy groups having from 1 to 6 cart>on atoms; 
carboxy groups 

20 alkoxycarbonyl groups in which the alkyI part has from 1 to 6 carbon atoms; 

amino groups; and 

acylamino groups, in which the acyl part is an alkanoyi group having from 1 to 6 carbon atoms or 
an arylcarbonyl group, in which the aryl part is as defined below; 

said aryl groups are aromatic carbocyclic groups which have firom 6 to 14 ring atoms and which are unsub- 
25 stituted or are substituted by at least one of substituents (b), defined below; and 

said substituents (b) are selected from nitro groups, cyano groups, halogen atoms, unsubstituted car- 
bocyclic aryl groups having from 6 to 10 ring atoms, alkyI groups having from 1 to 6 carbon atoms, alkoxy 
groups having from 1 to 6 carbon atoms, carboxy groups, alkoxycarbonyl groups in which the alkoxy part 
has from 1 to 6 carbon atoms and alkylenedioxy and alkylidenedioxy gnDups having from 1 to 3 carbon 
30 atoms; 

and pharmaceutically acceptable salts and esters thereof. 

2. A compound according to Claim 1, which is an ester in which R^ is a group of formula -COOR^, where 
R5a represents: 

35 an alkyI group having from 1 to 6 carbon atoms; 

a haloalkyi group having from 1 to 6 carbon atoms; 
a hydroxy alkyI group having from 1 to 6 carbon atoms; 

an alkoxyalkyi or alkoxyalkoxyalkyi group in which the alkoxy and the alkyI parts each have from 1 
to 6 carbon atoms; 

4Q a phenacyt group or a phenacyl group which is substituted by one or more of substituents (b), 

defined in Claim 1; 

an alkoxycarbonylalkyi group, in which the alkoxy and the alkyI parts each have from 1 to 6 carbon 

atoms; 

a cyanoalkyi group having from 1 to 6 carbon atoms; 
45 an alkylthioatkyi group in which each alkyI part has from 1 to 6 carbon atoms; 

an arylthioalkyi group in which the alkyI part has from 1 to 6 carbon atoms, and the aryl part is as 
defined In Claim 1 ; 

an alkylsulphonylalkyi group in which each alkyI part has from 1 to 6 carbon atoms; 
an arylsulphonylalkyi group in which the alkyt part has from 1 to 6 carbon atoms, and the aryl part 
50 is as defined in Claim 1 ; 

an aryl group as defined in Claim 1; 

an aralkyt group in which the alkyI part has from 1 to 6 carbon atoms, and the aryl part is as defined 
in Claim 1; 

a group of fommjia -SiR«'R*R' (in which R<*, R« and R' are as defined in Claim 1 in relation to R«, R*> 

55 and Rc); 

an alkanoyloxyalkyi group in which each of the alkanoyi and the alkyI parts has from 1 to 6 carbon 

atoms; 

a cycloalkanoyloxyalkyi group in which the cycloalkyi part has 5 or 6 carbon atoms and the alkyI 
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part has from 1 to 6 carbon atoms; 

an alkoxycarbonyloxyalkyi group in which each of the alkoxy and the alkyi parts has from 1 to 6 
carbon atoms; 

a cycloalkoxycarbonyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
5 alkyt parts has from 1 to 6 carbon atoms; 

a (5-(aryl- or alkyl-)-2-oxo-1 ,3-dloxolen-4-yllmethyl group in which the alkyI part has from 1 to 6 car- 
bon atoms and the aryl part is as defined in Claim 1; or 
a phthalidyl group. 

10 3. A compound according to Claim 2. in which represents: 
a Ci - C4 alky! group; 

a phenyl, naphthyl or substituted phenyl group having at least one methyl, ethyl, methoxy. ethoxy, 
fluoro or chloro substituent; 

a benzyl, diphenyl methyl or a- or naphthylmethyl group; 
^5 a substituted benzyl group having at least one methyl, ethyl, methoxy, ethoxy, fluoro or chloro sub- 

stituent; 

a group of fonmula SiRiR^R* in which 1 , 2 or 3 of the groups represented by R^, R« and R' are the 
same or different and each represents an alky! group having from 1 to 4 carbon atoms, and 2, 1 or 0 are 
phenyl groups; 

2Q an alkanoyloxyalkyi group in which the alkanoy! group has from 1 to 5 carbon atoms and the alkyI 

group has from 1 to 4 carbon atoms; 

a cycioalkanoyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the alkyI 
part has from 1 to 4 carbon atoms; 

an alkoxycarbonyloxyalkyi group in which each of the alkoxy part and the alkyi part has from 1 to 
25 4 carbon atoms; 

a cycloalkoxycarbonyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
alkyi part has from 1 to 4 carbon atoms; 

a [5-(phenyl or alkyl-)-2oxo-1,3-dioxolen-4-yl]methyl group in which the alky! part has from 1 to 4 
carbon atoms; or 
3Q a phthalidyl group. 

4. A compound acconjing to Claim 2, in which R^* represents: 

a Ci - C4 alkyi group; 
the benzyl group; 

an alkanoyloxyalkyi group in which the alkanoyl part has from 1 to 5 carbon atoms and the alkyi 
part has 1 or 2 carbon atoms; 

a cycioalkanoyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the alkyi 
part has 1 or 2 carbon atoms; 

an alkoxycart>onyloxy alkyi group in which the aikoxy part has from 1 to 4 carbon atoms and the 
^ alkyi part has 1 or 2 carbon atoms; 

a cydoalkoxycarbonyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
alkyi part has 1 or 2 cartx>n atoms; 

a [5-(phenyl or alkyl-)-2-oxo-1 ,3-dioxolen-4-yllmethyl group in which the alkyi part has 1 or 2 carbon 
atoms; or 
a phthalidyl group. 

5. A compound according to Claim 2, in which R^a represents a pivaloyloxymethyl, ethoxycarbonyloxymethyl. 
1-<ethoxycarbonyloxy)ethyl, isopropoxycarbonyloxymethyl, (l-isopropoxycarbonyloxy)ethyl, (5-methyl-2- 
oxo-1.3-dioxolen-4-yl)methyl or phthalidyl group. 

^ 6. A compound according to any one of Claims 1 to 5, in which R^ represents an alkyi group having from 2 
to 5 carbon atoms or an alkenyl group having from 3 to 5 carbon atoms. 

7. A compound according to any one of Claims 1 to 6, in which R2 and R^ are the same or different and each 
represents: 
55 a hydrogen atom, 

an alkyi group having from 1 to 4 carbon atoms, 
an alkenyl group having from 3 to 5 carbon atoms, 
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a cydoalkyi group having 5 or 6 carbon atoms, 
a benzyl, naphthyl or phenyl group, or 

a substituted benzyl or phenyl group which is substituted by at least one of substituents (b'), defined 



below; 



5 



substituents (b') are selected from methyl, ethyl, methoxy and ethoxy groups and fluorine and chlorine 



atoms. 



8. A compound according to any one of Claims 1 to 7. in which represents: 

a hydrogen atom, 

an alkyi group having from 1 to 4 carbon atoms, 
an alkanoyl group having from 1 to 5 carbon atoms, 

a substituted alkanoyl group which has 2 or 3 carbon atoms and which is substituted by at least 
one substituent selected from fluorine and chlorine atoms and methoxy and ethoxy groups, 
an alkenoyi group having from 3 to 5 carbon atoms, 
a naphthoyi group, 
a benzoyl group, 

a substituted benzoyl group which is substituted by at least one of substituents (b'), defined in Claim 7, 
an alkoxy carbon yl group having firom 2 to 5 cart)on atoms, 

a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group, 

a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group 

which is substituted by at least one substituent selected from chlorine and bromine atoms and methoxy 

groups, 

a group of fomnula -SiR^R'^R'^, in which 1 , 2 or 3 of the groups represented by R^, R'* and R^ are the 
same or different and each represents an alkyI group having from 1 to 4 carbon atoms, and 2, 1 or 0 of 
the groups represented by R", R'* and are phenyl groups. 

a methoxymethyl, 1-methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bls(2-chloroethoxy)me- 
thyl, benzyl, di phenyl methyl or naphthylmethyl group or a substituted benzyl group which is substituted 
by at least one of substituents (b'). defined in Claim 7, or 

a pivaloyloxymethoxycarbonyl group; 

9. A compound according to any one of Claims 1 to 8, in which Rs represents a group of formula -COORSa 
or a group of formula -CONR»R9. in which: 

R^ represents 

a hydrogen atom, 

an alkyl group having from 1 to 4 carbon atoms, a phenyl, naphthyl, benzyl, diphenyl methyl 
or naphthylmethyl group, 

a substituted phenyl or benzyl group which is substituted by at least one of substituents (b'), 
defined in Claim 7, 

a group of formula -SiR'R^'R*^, in which R». Rt> and R*= are as defined in Claim 8, 

an alkanoytoxyalkyl group, in which the alkanoyl part has from 1 to 5 carbon atoms, and the 
alkyl part has from 1 to 4 carbon atoms, 

a cycloalkanoyloxyalkyi group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and 
the alkyl part has firom 1 to 4 carbon atoms, 

an alkoxycarbonyloxyalkyi group, in which the alkoxy part has from 1 to 4 carbon atoms, and 
the alkyl part has firom 1 to 4 carbon atoms, 

a cycloalkoxycarbonyloxy alkyl group, in which the cycloalkoxy part has 5 or 6 carbon atoms, 
and the alkyl part has from 1 to 4 carbon atoms, 

a [5-(phenyl- or alkyl-)-2-oxo-1.3-dioxolen-4-yl]methyl group in which the alkyl part has from 
1 to 4 carbon atoms, or 

a phthalidyl group; 
RB and R^ are the same or different and each represents: 

a hydrogen atom, 

an alkyl group having from 1 to 4 carbon atoms, and a substituted alkyl group which has from 
1 to 4 carbon atoms and which is substituted by at least one of substituents (a'), defined below; 

or R^ and R® together represent an unsubstituted alkylene group whrch has 4 or 5 carbon atoms or 
a substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one sub- 
stituent selected from cartxjxy groups, methoxycart)onyl groups and ethoxycarbonyl groups; 
substituents (a') are selected from phenyl groups, furyl groups, thienyl groups, fluorine atoms, chlorine 
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atoms, hydroxy groups, methoxy groups, ethoxy groups, carboxy groups and alkoxycarbonyl groups hav- 
ing from 2 to 5 carbon atoms. 

10. A compound according to any one of Claims 1 to 9, in which represents a hydrogen atom, an alkyi group 
5 having from 1 to 4 carbon atonns. an alkoxy group having from 1 to 4 carbon atoms, a fluorine atom, a 

chlorine atom or a bromine atom. 

11. A compound according to any one of Claims 1 to 10, in which represents a carboxy group or a tetrazol- 

5-yl group. 

12. A com pound according to any one of Claims 1 to 11, in which the benzene ring which bears the substituents 
represented by R^ and is at the 3- or 4- position of the benzyl group to which it is attached. 

13. 

A compound according to any one of Claims 1 to 5, in which: 

represents an alkyI group having from 2 to 5 carbon atoms or an alkenyl group having from 3 to 5 cartx>n 
atoms; 

R2 and R^ are the same or different and each represents: 
a hydrogen atom, 

an alkyI group having from 1 to 4 carbon atoms, 
^ an alkenyl group having from 3 to 5 carbon atoms, 

a cydoalkyi group having 5 or 6 carbon atoms, 
a benzyl, naphthyl or phenyl group, or 

a substituted benzyl or phenyl group which Is substituted by at least one of substituents (b'), defined 
in Claim 7; 
R* represents: 

a hydrogen atom, 

an alkyI group having from 1 to 4 carbon atoms, 
an alkanoyl group having from 1 to 5 carbon atoms, 

a substituted alkanoyl group which has 2 or 3 cartx>n atoms and which is substituted by at least 
^ one substituent selected from fluorine and chlorine atonns and methoxy and ethoxy groups, 

an alkenoyi group having from 3 to 5 carbon atoms, 
a naphthoyi group, 
a benzoyl group, 

a substituted benzoyl group which is substituted by at least one of substituents (b'). defined in Claim 7, 
^ an alkoxycarbonyl group having from 2 to 5 carbon atoms. 

a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group, 

a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group 

which is substituted by at least one substituent selected from chlorine and bromine atoms and methoxy 

groups, 

^ a group of formula -SiR^R^R^^, in which 1 , 2 or 3 of the groups represented by R*, R^^ and R«^ are the 

same or different and each represents an alkyI group having from 1 to 4 carbon atoms, and 2, 1 or 0 of 
the groups represented by R». R** and are phenyl groups, 

a methoxymethyl, 1-methoxyethoxymethyl. 2,2,2-lrichloroethoxymethyl, bis(2-chloroethoxy)me- 
thyl, benzyl, diphenylmethyl or naphthylmethyl group or a substituted benzyl group which is substituted 
^ by at least one of substituents (b'), defined in Claim 7, or 

a pivaloyloxymethoxycarbonyl group; 
R5 represents a group of formula -COOR^" or a group of formula -CONR8R9, in which: 
R5a represents 

a hydrogen atom, 

^ an alkyI group having from 1 to 4 carbon atoms, 

a phenyl, naphthyl. benzyl, diphenylmethyl or naphthylmethyl group, 
a substituted phenyl or benzyl group which is substituted by at least one of substituents (b'), 
defined in Claim 7, 

a group of fonnula -SiR*R'>R^ in which R*, R'* and R<= are as defined above, 
an alkanoyloxyalkyi group, in which the alkanoyl part has from 1 to 5 carbon atonns. and the 
alkyt part has from 1 to 4 carbon atoms, 

a cycloalkanoyloxyalkyi group, in which the cycloalkanoyl part has 6 or 7 carbon atoms, and 
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the alkyl part has from 1 to 4 carbon atoms, 

an alkoxycarbonyloxyalkyl group, in which the alkoxy part has from 1 to 4 carbon atoms, and 
the alkyl part has from 1 to 4 cartwn atoms, 

a cydoalkoxycarbonyloxyalkyi group, in which the cycloalkoxy part has 5 or 6 carbon atoms, 
5 and the alkyl part has from 1 to 4 carbon atoms, 

a [5-(phenyl- oralkyl-)-2-oxo-1.3-dioxolen-4-yl]methyl group in which the alkyl part has from 
1 to 4 carbon atoms, or 

a phthalidyl group; 
and are the same or different and each represents: 
10 a hydrogen atom, 

an alkyl group having from 1 to 4 cart}on atoms, and a substituted alkyl group which has from 
1 to 4 carbon atoms and which is substituted by at least one of substituents (a'), defined in Claim 9; 

or R« and R^ together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or 
a substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one sub- 
15 stituent selected from carboxy groups, methoxycart)onyl groups and ethoxycarbonyl groups; 

R6 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to 4 carbon atoms, a fluorine atom, a chlorine atom or a bromine atom; 
R7 represents a carboxy group or a tetrazol-5-yl group; and 

the benzene ring which bears the substituents represented by R« and R^ is at the 3- or 4- position of the 
20 benzyl group to which it is attached. 

14. A compound according to any one of Claims 1 to 5, in which: 

Ri represents an alkyl group having from 2 to 5 carbon atoms or an alkenyl group having from 3 to 5 carbon 
atoms; 

25 R^ and R^ are the same or different and each represents: 

a hydrogen atom, 

an alkyl group having from 1 to 4 carbon atoms, 
an alkenyl group having from 3 to 5 carbon atoms, 

a cycloatkyi group having 5 or 6 carbon atoms, or a benzyl or phenyl group; 
30 represents: 

a hydrogen atom, 

a methyl or ethyl group, 

an alkanoyi group having from 1 to 5 carbon atoms, 
an alkenoyi gnsup having from 3 to 5 carbon atoms, 
35 a benzoyl group, or 

an alkoxy carbonyl group having from 2 to 5 carbon atoms; 
R5 represents a group of formula -COOR^ or a group of formula -CONR^R^, in which: 
R^ represents 

a hydrogen atom. 

4Q an alkyl group having from 1 to 4 carbon atonns. 

a benzyl group, 

an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the 
alkyl part is a methyl or ethyl group, 

a cycloalkanoyloxyalkyi group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and 
45 the alkyl part Is a methyl or ethyl group, 

an alkoxycarbonyloxyalkyl group, in which the alkoxy part has from 1 to 4 carbon atoms, and 
the alkyl part is a methyl or ethyl group, 

a cydoalkoxycarbonyloxyalkyi group, in which the cycloalkoxy part has 5 or 6 cart)on atoms, 
and the alkyl part is a methyl or ethyl group, 
so a [5-(phenyl-, methyl- or ethyl-)-2-oxo-1 ,3-dioxolen-4-yl]methyl group, or 

a phthalidyl group; 
RB and R^ are the same or different and each represents: 
a hydrogen atom, 
a methyl group, 
55 an ethyl group, or 

a substituted methyl or ethyl group which is substituted by at least one substituent selected 
from carboxy groups, methoxycart>onyl groups and ethoxycarbonyl groups; 

or RS and R^ together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or 
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a substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one sub- 
stituent selected from carboxy groups, methoxycarbonyl groups and ethoxycarbonyl groups; 
R6 represents a hydrogen atom, or it represents a methyl group, an ethyl group, a methoxy group, an 
ethoxy group, a fluorine atom or a chlorine atom on the 6-position of the benzene ring; 
5 represents a carboxy group or a tetrazol-5-yl group at the 2- or 3- position of the benzene ring; and the 

benzene ring which bears the substituents represented by and R^ is atthe4-position of the benzyl group 
to which it is attached. 

15. A compound according to any one of Claims 1 to 5, in which; 

represents an alky! group having from 2 to 5 carbon atoms; 
R2 and R^ are the same or different and each represents a hydrogen atom or an alkyi group having from 
1 to 4 carbon atoms; 

R4 represents a hydrogen atom, a methyl group, an ethyl group or an alkanoyi group having from 1 to 5 
carbon atoms; 

15 R5 represents a group of fomnula -COORS* or a group of formula -CONR8R* in which: 

R5« represents 

a hydrogen atom, 

a methyl, ethyl or benzyl group, 

an alkanoyloxymethyl group, in which the alkanoyi part has from 1 to 5 carbon atoms, 
2Q a 1-(a!kanoyloxy)ethy1 group, in which the alkanoyi part has from 1 to 5 carbon atoms, 

an alkoxycarbonyloxymethyl group, in which the alkoxy part has from 1 to 4 carbon atoms, 
a 1-(alkoxycarbonyloxy)ethyl group, in which the alkoxy part has from 1 to 4 carbon atoms, 
a [5-(phenyl- or methyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group, or 
a phthalidyl group; 

25 R« and R» are the same or different and each represents a hydrogen atom, a methyl group, an ethyl 

group, a methoxycarbonylmethyl group, an ethoxycarbonyimethyl group or a carboxymethyl group; or 

R* and R® together represent a tetramethylene, pentamethylene, 1-carboxytetramethylene or 1-car- 
boxypentamethylene group; 

R6 represents a hydrogen atom, or it represents a methyl group, an methoxy group, a fluorine atom or a 
30 chlorine atom at the 6-position of the benzene ring; 

R^ represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R« and R^ is at the 4-position of the benzyl 

group to which it is attached. 

^ 16. A compound according to any one of Claims 1 to 5, in which: 
Ri represents an ethyl, propyl or butyl group; 

R2 and R^ are the same or different and each represents a hydrogen atom or a methyl group; 
R^ represents a hydrogen atom or a methyl group; 

R5 represents a group of fomnula -COORSa, jn which R^* represents a hydrogen atom, a pivaloyloxymethyl 
^ group, an ethoxycarbonyloxymethyt group, a 1-{ethoxycarbonyloxy)ethyl group, an isopropoxycar- 

bonyloxymethyl group, a 1-(isopropoxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)me- 
thyl group, or a phthalidyl group; 
R6 represents a hydrogen atom; 

R7 represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R^ and R^ is at the 4-position of the benzyl 

group to which it is attached. 

17. A compound according to any one of Claims 1 to 5, in which: 
R^ represents an ethyl, propyl or butyl group; 
R2 represents an isopropyl group or a t-butyl group; 
R3 represents a hydrogen atom; 
R^ represents a hydrogen atom or a methyl group; 

R5 represents a group of fomiula -CONR®R®, in which R® and R^ are the same or different and each rep- 
resents a hydrogen atom, a methyl group, a methoxycarbonylmethyl group, an ethoxycarbonyimethyl 
group, or a carboxymethyl group; 
R« represents a hydrogen atom; 

R^ represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 
the benzene ring which bears the substituents represented by R« and R^ is at the 4-position of the benzyl 
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group to which it is attached. 

18. A compound according to any one of Claims 1 to 5, in which: 

represents an ethyl, propyl or butyl group; 
R2 and both represent methyl groups; 
R* represents a hydrogen atom or a methyl group; 

R5 represents a group of fonnula -COOR^^, in which R^ represents a hydrogen atom, a pivaloyloxymethyl 
group, an ethoxycarbonyloxymethyl group, a 1-{ethoxycarbonyloxy)ethyl group, an isopropoxycar- 
bonyloxymethyf group, a 1-(isopropoxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)me- 
thyl group, or a phthalidyl group; 
R6 represents a hydrogen atom; 

R^ represents a carboxy group or a tetrazol-5-yt group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R^ and R^ is at the 4-position of the benzyl 

group to which it Is attached. 

19. 2-Butyl-1-[(2'-carboxyblphenyl-4-yl)methyl)-4-(1-hydroxy-1-methylethyl)imldazole-5-carboxylicacid; 

pivaloyloxymethyl 2-butyl-1 -{(2'-carboxybipheny!-4-yl) methyt]-4-(1 -hydroxy- 1-methylethyl) imida- 
zole-5-carboxylate; 

(5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy- 
1-methylethy()imidazole-5-carboxylate; 

1 -[(2'-carboxybiphenyl-4-yl)methylH-(1-hydroxy-1 -methylethyl)-2-propylimidazole-5-carboxylic acid; 

1- [(2'-carboxybiphenyl-4-yl)methyll-2-ethyl-4-(1-hydroxy-1-methylethyl)imidazole-5-carboxylic acid; 
4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}nr>ethylimidazole-5-car- 

boxylic acid; 

2- butyl-4-<1-hydroxy-lHTiethylethyl)-1-{4-[2-(tetrazol-5-yl)phenyl]phenyl}methylimidazde-5-carbo^ 

acid; 

pivaloyloxymethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-<telrazol-5-yl)phenyl]phenyl}methylimi- 
dazole-5-carboxylate; 

pivaloyloxymethyl 2-butyl-4-(1-hydroxy-1 -methylethyl)-1 -{4-[2-<telrazol-5-yl)phenyl]phenyl}methylimi- 
dazole-5-carboxylate; 

(5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 4 (1 -hydroxy-1 -methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5- 
yl)phenyl] phenyl}methylimidazole-5-carboxylate; 

(5-methyl-2-oxo-1,3-dioxolen'4-yl)methyl 2-butyl-4-{1 -hydroxy-1 -methylethyl)-1 -{4-[2-(tetrazol-5- 
yl)phenyl]phenyl}methylimidazole-5-carboxylate; 

ethoxycarbonyloxymethyl 4-{1 -hydroxy-1 -methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carboxylate; 

Isopropoxycarbonyloxymethyl 4-(1 -hydroxy-1 -methy1ethyt)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phe- 
nyl}methylimidazole-5-carboxylate; 

1 -(ethoxycarbonyloxy)ethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1 -{4-I2-(tetrazol-5-yl)phenyl] 
phenyl}methylimidazol6-5-carboxylate; 

1 -(isopropoxycarbonyloxy)ethyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl] 
phenyl}methylimidazole-5-carboxylate; 

pivaloyloxymethyl 2-ethyt-4-{1 -hydroxy-1 -methylethyl) 1-{4-[2-(tetrazol-5-yl)phenyllphenyl}methy1- 
imidazoie-5-cartx>xylate; 

(5-methyI-2-oxo- 1 , 3-d ioxole n-4-yl)methyl 2-ethyi-4-(1 -hydroxy-1 -methylethyl)- 1-(4-[2-(tetrazol-5-yl)phe- 
nyl] p he nyl}methyl imidazole-5-carboxylate; 

pivaloyloxymethyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-<1-hydroxy-1-methy!ethyl)-2-propylimidazole- 
5-carboxylate; 

(5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 1-{(2'-carboxybiphenyl-4-y!)methylH-<1 -hydroxy-1 -methyl- 
ethyl )-2-propylimidazoie-5-carboxylate; 

phthalidyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy-1 -methylethyl)-2-propylimidazole-5-car- 
boxylate; 

4-<1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl) phenyl]phenyl}methylimldazole-5-carboxylic acid; 
pivaloyloxymethyl 4-(1 -hydroxyethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl)methylimidazole- 
5-cart)oxylate; 

(5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazc*-5-yl)phenyl] 
phenyl}methylimidazole-5-carboxylate; 

and phannaceuticatly acceptable salts thereof. 
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20. A pharmaceutical composition for the treatment or prophylaxis of hypertension, which comprises an anti- 
hypertensive agent in admixture with a pharmaceutically acceptable canrier or diluent, in which the anti- 
hypertensive agent is at least one compound of fonfnula (I) or a pharmaceutically acceptable salt or ester 
thereof, as claimed in any one of Claims 1 to 19. 

21. The use of compounds of formula (I) and phanmaceutically acceptable salts and esters thereof, as claimed 
in any one of Claims 1 to 19, in therapy. 

22. The use of compounds of formula (I) and pharmaceutically acceptable salts and esters thereof, as claimed 
in any one of Claims 1 to 19, for the manufacture of a medlcamentfor the treatment or prophylaxis of hyper- 
tension, 

23. A process for preparing a compound according to any one of Claims 1 to 19, which comprises the steps: 
reacting a compound of formula (II): 



20 




[in which: 

is as defined in Claim 1 and represents a group of fonmula 

R2 

— C-R3 

I 

wherein R^, R^ and R^ are as defined in Claim 1 , 
or R** represents a group of formula -COOR' wherein R^ represents a carboxy-protecting group, R** repre- 
sents a group of formula -COR2, wherein R2 is as defined above, or represents a cyano group; and 
Re represents a cyano group, a carboxy group or a group of formula -COOR', wherein R^ is as defined 
above, 

with a compound of formula (III): 



X 

CH2 



45 




" 

in which: R® is as defined above; R^» represents a protected carboxy group, a cyano group, a protected 
tetrazol-5-yl group, a carbamoyl group or an alkylcarbamoyi group; and X represents a halogen atom; 
to give a compound of formula (IV): 
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T T 

N ^ 



d 



CH2 



R*^ 



(TV) 



R6 \7a 



wherein R<^, R*, R\ R® and R^** are as defined above; and 

in any order, removing protecting groups, and. if necessary, converting said group R<* to a group of formula 

- C - R3 
OR** 



wherein R2, R3 and R* are as defined above, 
and, if necessary, converting said group R* to a group R^, converting said group R^* to a group R^, or 
30 alkylating or acylating a hydroxy group in R^. to give a compound of formula (I); and 

optionally salifying or esterlfying the product. 

Claims for the following Contracting States: ES, GR 

35 1. A process for preparing a compound of formula (I): 



N 1, 

CH2 



(D 



R6- 



-R7 



50 



in which: 

Ri represents an alky! group having from 1 to 6 cartx>n atoms or an alkenyl group having from 3 to 6 carbon 
55 atoms; 

R2 and R^ are the same or different and each represents: 
a hydrogen atom; 

an alkyt group having from 1 to 6 carbon atoms; 
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an alkenyl group having from 3 to 6 carbon atoms; 

a cycloalkyi group having a total of from 3 to 10 ring carbon atoms in one or more saturated car- 
bocycllc rings; 

an aralkyi group in which the alky! part has from 1 to 6 carbon atoms and the aryl part is as defined 

5 below; 

an aryl group as defined below; or 

a fused ring system in which an aryl group, as defined below, is fused to a cycloalkyi group having 
from 3 to 1 0 cart>on atoms; 
represents: 
10 a hydrogen atom; 

an alkyi group having from 1 to 6 carbon atoms; 
an alkanoyi group having from 1 to 6 carbon atoms; 

a substituted alkanoyi group having from 2 to 6 carbon atoms and substituted by at least one sub- 
stituent selected from halogen atoms and alkoxy groups having from 1 to 6 carbon atoms; 
15 an alkenoyi group having from 3 to 6 carbon atoms; 

an arylcarbonyl group in which the aryl part is as defined below; 

an alkoxy carbon yl group in which the alkyI part has from 1 to 6 carbon atoms; 

a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group; 

a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group 
20 which is substituted by at least one substituent selected from halogen atoms and alkoxy groups having 

from 1 to 6 carbon atoms; 

a group of formula -SiR»R'>R«=, in which 1 , 2 or 3 of the groups represented by R». and are the 
same or different and each represents an alkyI group having firom 1 to 6 carbon atoms, and 2, 1 or 0 of 
the groups represented by R", R'' and are the same or different and each represents 
25 an aryl group, as defined below; 

an alkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms; 

an (alkoxyalkoxy)methyl group in which each alkoxy part has from 1 to 6 carbon atoms; 

a haloalkoxymethyl group in which the alkoxy part has from 1 to 6 carbon atoms; 

an aralkyi group, in which an alky! group having from 1 to 6 carbon atoms is substituted by at least 
30 one aryl group, as defined below; or 

an alkanoyloxymethoxycarbonyl group in which the alkanoyi part has from 1 to 6 carbon atoms; 
R5 represents a carboxy group or a group of formula -CONR®R*, in which R® and R^ are the same or dif- 
ferent and each represents 

a hydrogen atom. 

35 an unsubstituted alkyI group having from 1 to 6 carbon atoms, or 

a substituted alkyI group which has from 1 to 6 carbon atoms and which is substituted by at least 
one of substituents (a), defined below, or 

RB and R^ together represent an unsubstituted alkylene group having firom 2 to 6 carbon atoms or a sub- 
stituted alkylene group which has from 2 to 6 carbon atoms and which is substituted by at least one sub- 
40 stituent selected from carboxy groups and alkoxycarbonyl groups in which the alkyI part has from 1 to 6 

carbon atoms; 

R« represents a hydrogen atom, an alkyI group having from 1 to 6 carbon atoms, an alkoxy group having 
from 1 to 6 carbon atoms or a halogen atom; 
R7 represents a carboxy group or a tetrazol-S-yl group; 
45 said substituents (a) are selected from: 

aryl groups as defined below; 

heterocyclic groups having 5 or 6 ring atoms, of which from 1 to 4 are nitrogen and/or oxygen and/or 
sulphur hetero-atoms; 

halogen atoms; 
50 hydroxy groups; 

alkoxy groups having from 1 to 6 carbon atoms; 

carboxy groups 

alkoxycarbonyl groups in which the alkyi part has from 1 to 6 carbon atoms; 
amino groups; and 

55 acylamino groups, in which the acyl part is an alkanoyi group having from 1 to 6 carbon atoms or 

an arylcart>onyl group, in which the aryl part is as defined below; 

said aryl groups are aromatic carbocyclic groups which have from 6 to 14 ring atoms and which are unsub- 
stituted or are substituted by at least one of substituents (b), defined below; and 
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10 



15 



25 



35 



SO 



55 



said substituents (b) are selected from nitro groups, cyano groups, halogen atoms, unsubstltuted car- 
bocyclic aryl groups having from 6 to 10 ring atoms, alkyi groups having from 1 to 6 carbon atoms, alkoxy 
groups having from 1 to 6 carbon atoms, carboxy groups, alkoxycarbonyl groups in which the alkoxy part 
has from 1 to 6 carbon atoms and alkylenedioxy and alkylidenedioxy groups having from 1 to 3 carbon 
atoms; 

or a phannaceutlcally acceptable salt or ester thereof, 
which process comprises the steps: 
reacting a compound of formula (II): 



I 

N- 

H 



ii (ID 



[in which: 

is as defined above and R** represents a group of formula 

I 

OR4 

wherein R^, R3 and R^ are as defined above, 
or R** represents a group of formula -COOR' wherein R' represents a cart)oxy-protecting group, R** repre- 
sents a group of formula -COR^, wherein R2 Is as defined above, or R«* represents a cyano group; and 
R« represents a cyano group, a carboxy group or a group of formula -COOR', wherein R' is as defined 
above, 

with a compound of formula (III): 

X 

CH2 

"^"-'"^^ .. (ni) 



in which: R^ is as defined above; R^" represents a protected carboxy group, a cyano group, a protected 
tetrazol-5-yl group, a carbamoyl group or an alkylcarbamoyi group; and X represents a halogen atom; 
to give a compound of formula (IV): 
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wherein R*^, R*. R\ R« and R^a are as defined above; and 

in any order, removing protecting groups, and, if necessary, converting said group R^ to a group of formula 

20 

f 

C-R3 

25 

wherein R^ R3 and R* are as defined above, 
and, if necessary, converting said group R« to a group R^ converting said group R^* to a group R^. or 
alkylating or acylating a hydroxy group In R*, to give a compound of formula (I); and 
30 optionally salifying or esterifying the product. 

2. A process according to Claim 1 , in which the reagents and reaction conditions are so chosen as to prepare 
an ester of said compound of fonnula (I), in which is a group of formula -COOR^, where R^a represents: 
an alky! group having from 1 to 6 carbon atoms; 
35 a haloalkyi group having from 1 to 6 carbon atoms; 

a hydroxy alkyi group having from 1 to 6 carbon atoms; 

an alkoxyalkyi or alkoxyalkoxyalkyi group in which the alkoxy and the alky! parts each have from 1 
to 6 carbon atoms; 

a phenacyl group or a phenacyl group which is substituted by one or more of substituents (b), 
4Q defined in Claim 1 ; 

an alkoxycarbonylalkyi group, in which the alkoxy and the alkyI parts each have from 1 to 6 carbon 

atoms; 

a cyanoalkyl group having from 1 to 6 carbon atoms; 

an alkylthloalkyi group in which each alkyI part has from 1 to 6 carbon atoms; 
45 an arylthioalkyi group in which the alkyI part has fi-om 1 to 6 carbon atoms, and the aryl part is as 

defined in Claim 1; 

an alkylsul phenyl alkyI group in which each alkyI part has from 1 to 6 carbon atoms; 

an arylsulphonylalkyi group in which the alkyt part has from 1 to 6 carbon atoms, and the aryl part 
is as defined in Claim 1 ; 
gQ an aryl group as defined in Claim 1; 

an aralkyi group in which the alkyt part has from 1 to 6 carbon atoms, and the aryl part is as defined 
in Claim 1 ; 

a group of fomiula -SiR«*R«R^ (in which R**. R« and R' are as defined in Claim 1 in relation to R». R'* 
and R*^); 

55 an alkanoyloxyalkyi group in which each of the alkanoyt and the alkyI parts has from 1 to 6 cart>on 

atoms; 

a cycloalkanoyloxyalkyi group in which the cycloalkyi part has 5 or 6 cartxjn atoms and the alkyI 
part has from 1 to 6 cart>on atoms; 
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an alkoxycarbonyloxyalkyi group in which each of the alkoxy and the alkyi parts has from 1 to 6 
carbon atoms; 

a cycloalkoxycarbonyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
alkyI part has from 1 to 6 carbon atoms; 
5 a [5-(aryl- or alkyl-)-2-oxo-1 ,3-dioxolen-4-yl]methyt group in which the alkyl part has from 1 to 6 car- 

bon atoms and the aryl part is as defined in Claim 1 ; or 

a phthalidyl group. 

3. A process according to Claim 2, in which the reagents and reaction conditions are so chosen as to prepare 
an ester of said compound of formula (I), in which R^" represents: 

a Ci - C4 alkyl group; 

a phenyl, naphthyl or substituted phenyl group having at least one methyl, ethyl, methoxy. ethoxy. 
fluoro or chloro substituent; 

a benzyl, diphenylmethyl or a- or naphthylmethyl group; 
^5 a substituted benzyl group having at least one methyl, ethyl, methoxy, ethoxy, fluoro or chloro sub- 

stituent; 

a group of formula SiR«^R»R' in which 1 , 2 or 3 of the groups represented by R«*. R« and R* are the 
same or different and each represents an alkyl group having from 1 to 4 carbon atoms, and 2, 1 or 0 are 
phenyl groups; 

20 an alkanoyloxyalkyl group in which the alkanoyi group has from 1 to 5 carbon atoms and the alkyl 

group has from 1 to 4 carbon atoms; 

a cycloalkanoyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the alkyl 
part has from 1 to 4 carbon atoms; 

an alkoxycarbonyloxyalkyi group in which each of the alkoxy part and the alkyl part has from 1 to 
25 4 carbon atoms; 

a cycloalkoxycarbonyloxyalkyi group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
alkyl part has from 1 to 4 carbon atoms; 

a [5-(phenyl or alkyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group in which the alkyl part has from 1 to 4 
carbon atoms; or 
30 a phthalidyl group. 

4. A process according to Claim 2, in which the reagents and reaction conditions are so chosen as to prepare 
an ester of said compound of formula (I), in which R*" represents: 

a Ci - C4 alkyl group; 
the benzyl group; 

an alkanoyloxyalkyl group in which the alkanoyi part has from 1 to 5 carbon atoms and the alkyl 
part has 1 or 2 carbon atoms; 

a cycloalkanoyloxyalkyi group in which the cydoalkyl part has from 5 to 6 carbon atoms and the 
alkyl part has 1 or 2 carbon atoms; 

an alkoxycarbonyloxyalkyi group in which the alkoxy part has from 1 to 4 carbon atoms and the 
alkyl part has 1 or 2 carbon atoms; 

a cydoalkoxycarbonyloxyalkyl group in which the cydoalkyl part has 5 or 6 carbon atoms and the 
alkyl part has 1 or 2 cart>on atoms; 

a [5-(phenyl or alkyl-)-2-oxo-1 ,3-dioxolen-4-yl]methyl group in which the alkyl part has 1 or 2 carbon 
atoms; or 

a phthalidyl group. 

5. A process according to Claim 2, in which the reagents and reaction conditions are so chosen as to prepare 
an ester of said compound of formula (I), in which R^* represents a pivaloyloxymethyl, ethoxycar- 
bonyloxymethyi, 1-(ethoxycarbonyloxy)ethyl. isopropoxycarbonyloxymethyl, {1-isopropoxycarbonyloxy) 

^ ethyl, (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl or phthalidyl group. 

6. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which R^ represents an alkyl 
group having from 2 to 5 carbon atoms or an alkenyl group having from 3 to 5 carbon atoms. 

55 

7. A process according to any one of Claims 1 to 6, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which R^ and R^ are the same 
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or different and each represents: 
a hydrogen atom, 

an alkyi group having from 1 to 4 carbon atoms, 

an alkenyl group having from 3 to 5 carbon atoms, 
5 a cycloaikyi group having 5 or 6 carbon atoms, 

a benzyl, naphthyl or phenyl group, or 

a substituted benzyl or phenyl group which is substituted by at least one of substituents (b'), defined 

below; 

substituents (b') are selected from methyl, ethyl, methoxy and ethoxy groups and fluorine and chlorine 
10 atoms. 

8. A process according to any one of Claims 1 to 7, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which R* represents: 

a hydrogen atom, 
15 an alkyI group having from 1 to 4 carbon atoms, 

an alkanoyi group having firom 1 to 5 carbon atoms, 

a substituted alkanoyi group which has 2 or 3 carbon atoms and which is substituted by at least 
one substltuent selected from fluorine and chlorine atoms and methoxy and ethoxy groups, 
an alkenoyi group having from 3 to 5 carbon atoms, 
20 a naphthoyi group, 

a benzoyl group, 

a substituted henzoyi group which is substituted by at least one of substituents (b'). defined in Claim 

7. 

an alkoxycarbonyl group having from 2 to 5 carbon atoms, 
25 a tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothlenyl or tetrahydrofuryl group, 

a substituted tetrahydropyranyl. tetrahydrothiopyranyl, tetrahydrothlenyl or tetrahydrofuryl group 
which is substituted by at least one substituent selected from chlorine and bromine atoms and methoxy 
groups, 

a group of fonmula -SiR^R^R*^, in which 1 , 2 or 3 of the groups represented by R«, R** and R9 are the 
3Q same or different and each represents an alkyI group having from 1 to 4 carbon atoms, and 2. 1 or 0 of 

the groups represented by R^, R^ and R« are phenyl groups, 

a methoxymethyl, 1-methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, ben- 
zyl, diphenylmethyl or naphthylmethyl group or a substituted benzyl group which is substituted by at least 
one of substituents (b'), defined in Claim 7, or 
35 a pivaloyloxymethoxycarbonyl group. 

9. A process acconjing to any one of Claims 1 to 8, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which R^ represents a group 
of formula -COOR^- or a group of formula -CONRSRQ, in which: 

^ R5« represents 

a hydrogen atom. 

an alkyI group having from 1 to 4 carbon atoms, a phenyl, naphthyl. benzyl, diphenylmethyl or 
naphthylmethyl group, 

a substituted phenyl or benzyl group which is substituted by at least one of substituents (b'), defined 
in Claim 7, 

a group of fonmula -SIR^R^R^ in which R^, R** and R^ are as defined above, 
an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the alkyI 
part has from 1 to 4 cart>on atoms, 

a cycloalkanoyloxyalkyi group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and the 
alkyI part has from 1 to 4 carbon atoms, 

an alkoxycarbonyloxyalkyi group, in which the alkoxy part has firom 1 to 4 carbon atoms, and the 
alkyI part has firom 1 to 4 carbon atoms. 

a cycloalkoxycarbonyloxyalkyi group, in which the cycloalkoxy part has 5 or 6 carbon atoms, and 
the alkyI part has firom 1 to 4 carbon atoms, 

a [5-<phenyl- or alkyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group in which the alkyI part has from 1 to 4 
carbon atoms, or 

a phthalidyl group; 
R8 and R^ are the same or different and each represents: 
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a hydrogen atom. 

an alkyi group having fronn 1 to 4 carbon atoms, and a substituted alky! group which has from 1 to 
4 carbon atoms and which is substituted by at least one of substituents (a'), defined below; 
or Rs and R- together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or a sub- 
5 stituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one substituent 

selected from carboxy groups, methoxycarbonyl groups and ethoxycarbonyl groups; 
substituents (a') are selected from phenyl groups, furyl groups, thienyl groups, fluorine atoms, chlorine 
atoms, hydroxy groups, methoxy groups, ethoxy groups, carboxy groups and alkoxycart>onyl groups hav- 
ing from 2 to 5 carbon atoms. 

10 

10. A process according to any one of Claims 1 to 9, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of fonmula (I) or a salt or ester thereof, in which R« represents a hydrogen 
atom, an alkyI group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4 carbon atoms, 
a fluorine atom, a chlorine atom or a bromine atom. 

15 

11. A process according to any one of Claims 1 to 10. in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which R^ represents a carboxy 
group or a tetrazol-5-yl group. 

12. A process according to any one of Claims 1 to 11, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of fonmula (I) or a salt or ester thereof, in which the benzene ring which 
bears the substituents represented by and R^ is at the 3- or 4- position of the benzyl group to which it 
is attached. 



13. 

A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 

chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which: 

R*" represents an alkyI group having from 2 to 5 carbon atoms or an alkenyl group having from 3 to 5 carbon 

atoms; 

R2 and R^ are the same or different and each represents: 
a hydrogen atom, 

an alkyI group having from 1 to 4 carbon atorris. 
an alkenyl group having from 3 to 5 carbon atoms, 
a cydoalkyl group having 5 or 6 carbon atoms, 
a benzyl, naphthyl or phenyl group, or 

a substituted benzyl or phenyl group which is substituted by at least one of substituents (b'). defined 
in Claim 7; 
R^ represents: 

a hydrogen atom, 

alky! group having from 1 to 4 carbon atoms, 

an alkanoyi group having from 1 to 5 carbon atoms, 

a substituted alkanoyi group which has 2 or 3 carbon atoms and which is substituted by at least 
one substituent selected from fluorine and chlorine atoms and methoxy and ethoxy groups, 
an alkenoyi group having from 3 to 5 carbon atoms, 
a naphthoyi group, 
a benzoyl group, 

a substituted benzoyl group which is substituted by at least one of substituents (b'). defined in Claim 

7, 

an alkoxycarbonyl group having from 2 to 5 carbon atoms, 

a tetrahydropyranyl, tetrahydrothbpyranyl, tetrahydrothienyl or tetrahydrofuryl group, 

a substituted tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl or tetrahydrofuryl group 

which is substituted by at least one substituent selected from chlorine and bromine atoms and methoxy 

groups, 

a group of formula -SiRaR'>R^ in which 1 , 2 or 3 of the groups represented by R», R** and are the 
same or different and each represents an alkyI group having from 1 to 4 cart>on atoms, and 2, 1 or 0 of 
the groups represented by R^, R^* and R<^ are phenyl groups. 

a methoxymethyl, 1 -methoxy ethoxy methyl, 2,2,2-trichloroethoxymethyl. bis(2-chloroethoxy)me- 
thyl, benzyl, diphenylmethyl or naphthylmethyt group or a substituted benzyl group which is substituted 
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by at least one of substituents (b'). defined in Claim 7, or 

a pivaloyloxymethoxycarbonyl group; 
R5 represents a group of formula -COOR^a or a group of formula -CONR^R®, in which: 
R5a represents 
5 a hydrogen atom, 

an alkyl group having from 1 to 4 carbon atoms, 
a phenyl, naphthyl, benzyl, diphenylmethyl or naphthylmethyl group, 
a substituted phenyl or benzyl group which is substituted by at least one of substituents (b'), 
defined in Claim 7, 

10 a group of fonnula -SiR«R'>R<^, in which R«, R^ and R^ are as defined above, 

an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the 
alkyl part has from 1 to 4 carbon atoms, 

a cydoalkanoyloxyalkyl group, in which the cycloalkanoyi part has 6 or 7 carbon atoms, and 
the alkyl part has firom 1 to 4 cart>on atoms. 
15 an alkoxycarbonyloxyalkyl group, in which the alkoxy part has from 1 to 4 carbon atoms, and 

the alkyl part has from 1 to 4 carbon atoms, 

a cycloalkoxycarbonyloxyalkyl group, in which the cycloalkoxy part has 5 or 6 carbon atoms, 
and the alkyl part has from 1 to 4 carbon atoms, 

a [5-(phenyl- or alkyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group in which the alkyl part has from 
20 1 to 4 carbon atoms, or 

a phthalidyl group; 
R8 and R^ are the same or different and each represents: 
a hydrogen atom, 

an alkyl group having from 1 to 4 cart>on atoms, and a substituted alkyl group which has 
25 from 1 to 4 carbon atoms and which is substituted by at least one of substituents (a'), defined in Claim 9; 

or R* and R^ together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or 
a substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one sub- 
stituent selected from carboxy groups, methoxycarbonyl groups and ethoxycarbonyl groups; 
R6 represents a hydrogen atom, an alky! group having from 1 to 4 carbon atoms, an alkoxy group having 
30 from 1 to 4 carbon atoms, a fluorine atom, a chlorine atom or a bromine atom; 

R7 represents a carboxy group or a tetrazol-5-yl group; and 

the benzene ring which bears the substituents represented by R« and R^ is at the 3- or 4- positk)n of the 
benzyl group to which it is attached. 

35 14. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which: 
R^ represents an alkyl group having from 2 to 5 carbon atoms or an alkenyi group having from 3 to 5 cartxjn 
atoms; 

R2 and R^ are the same or different and each represents: 
a hydrogen atom, 

an alkyt group having from 1 to 4 carbon atonris, 
an alkenyi group having from 3 to 5 carbon atoms, 
a cydoalkyi group having 5 or 6 carbon atoms, or 
a benzyl or phenyl group; 
45 R'* represents: 

a hydrogen atom, 

a methyl or ethyl group, 

an alkanoyi group having firom 1 to 5 carbon atoms, 
an alkenoyi group having firom 3 to 5 carbon atoms, 
so a benzoyl group, or 

an alkoxycarbonyl group having from 2 to 5 carbon atoms; 
R5 represents a group of formula -COOR^" or a group of fomiula -CONR*R», in which: 
R5a represents 

a hydrogen atom, 

55 an alkyl group having from 1 to 4 carbon atoms, 

a benzyl group, 

an alkanoyloxyalkyi group, in which the alkanoyi part has from 1 to 5 carbon atoms, and the 
alkyl part is a methyl or ethyl group. 
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a cycloalkanoyloxyalkyi group, in which the cycloaikanoyi part has 6 or 7 carbon atoms, and 
the alkyt part is a methyl or ethyl group, 

an alkoxycartx)nyloxyalkyl group, in which the alkoxy part has from 1 to 4 cart>on atoms, and 
the alkyi part is a methy! or ethy! group, 
5 a cycloalkoxycarbonyloxyalkyi group, in which the cycloalkoxy part has 5 or 6 carbon atoms, 

and the alkyI part is a methyl or ethyl group, 

a [5-(phenyl-, methyl- or ethyl-)-2-oxo-1,3-dioxolen-4-yl]methyl group, or 
a phthalidyl group; 
and are the same or different and each represents: 
10 a hydrogen atom, 

a methyl group, 
an ethyl group, or 

a substituted methyl or ethyl group which is substituted by at least one substituent selected from carboxy 
groups. methoxycark>onyl groups and ethoxycarbonyl groups; 

15 or and together represent an unsubstituted alkylene group which has 4 or 5 carbon atoms or 

a substituted alkylene group which has 4 or 5 carbon atoms and which is substituted by at least one sub- 
stituent selected from cart>oxy groups, methoxycarbonyl groups and ethoxycartxjnyl groups; 
R^ represents a hydrogen atom, or it represents a methyl group, an ethyl group, a methoxy group, an 
ethoxy group, a fluorine atom or a chlorine atom on the 6-positlon of the benzene ring; 

20 R^ represents a carboxy group or a tetrazol-5-yl group at the 2- or 3- position of the benzene ring; and 

the benzene ring which bears the substituents represented by R« and R^ is at the 4-position of the benzyl 
group to which it is attached. 

15. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
25 chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which: 

Ri represents an alkyI group having from 2 to 5 carbon atoms; 

R2 and R^ are the same or different and each represents a hydrogen atom or an alkyI group having from 
1 to 4 carbon atoms; 

R^ represents a hydrogen atom, a methyl group, an ethyl group or an alkanoyi group having from 1 to 5 
30 carbon atoms; 

Rs represents a group of formula -COOR^ or a group of formula -CONR^RS, in which: 
R5" represents 

a hydrogen atom, 
a methyl, ethyl or benzyl group, 
35 an alkanoyloxymethyl group, in which the alkanoyi part has from 1 to 5 carbon atoms, 

a 1-(alkanoyloxy)ethyl group, in which the alkanoyi part has from 1 to 5 carbon atoms, 
an alkoxycarbonyloxymethyl group, in which the alkoxy part has from 1 to 4 carbon atoms, 
a 1-(alkoxycarbonyloxy)ethyl group, in which the alkoxy part has from 1 to 4 carbon atoms, 
a [5-(phenyl- or methyl-)-2-oxo-1,3-dloxolen-4-yl]methyt group, or 
4Q a phthalidyl group; 

R« and R® are the same or different and each represents a hydrogen atom, a methyl group, an ethyl 
group, a methoxycarbonyl methyl group, an ethoxycarbonyl methyl group or a carboxymethyl group; or 

R8 and R^ together represent a tetramethylene. pentamethylene. 1-carboxytetramethylene or 1-car- 
boxypentamethylene group; 

45 Rs represents a hydrogen atom, or it represents a methyl group, an methoxy group, a fluorine atom or a 

chlorine atom at the 6-position of the benzene ring; 

represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 
the benzene ring which bears the substituents represented by R^ and R^ is at the 4-position of the benzyl 
group to which it is attached. 

^ 16. A process according to any one of Claims 1 to 5, In which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which: 
W represents an ethyl, propyl or butyl group; 

R2 and R^ are the same or different and each represents a hydrogen atom or a methyl group; 
R* represents a hydrogen atom or a methyl group; 

R5 represents a group of fonnula -COOR^a, in which represents a hydrogen atom, a pivaloyloxymethyl 
group, an ethoxycartxjnyloxymethyl group, a 1-(ethoxycarbonytoxy)ethyl group, an isopropoxycar- 
bonyloxymethyl group, a 1-(isopropoxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)me- 
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thyi group, or a phthalidyl group; 
R6 represents a hydrogen atom; 

represents a carboxy group or a tetrazol-5-yl group at the 2-positjon of the benzene ring; and 
the benzene ring which bears the substituents represented by R« and is at the 4-position of the benzy! 
group to which it is attached. 

17. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, in which: 

represents an ethyl, propyl or butyl group; 
R2 represents an isopropy! group or a t-butyl group; 
R3 represents a hydrogen atom; 
R^ represents a hydrogen atom or a methyl group; 

R5 represents a group of fonmula -CONR^R^ in which R^ and R^ are the same or different and each rep- 
resents a hydrogen atom, a methyl group, a methoxycarbonylmethyl group, an ethoxycarbonylmethyl 
group, or a carboxymethyl group; 
R8 represents a hydrogen atom; 

R7 represents a carboxy group or a tetrazol-5-yt group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R^ and R^ is at the 4-position of the benzyl 

group to which it Is attached. 

18. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt or ester thereof, In which: 

R^ represents an ethyl, propyl or butyl group; 

R2 and R3 both represent methyl groups; 

R^ represents a hydrogen atom or a methyl group; 

R5 represents a group of fomiula -COOR**, in which R^ represents a hydrogen atom, a pivaloyloxymethyl 
group, an ethoxycarbonyloxymethyl group, a 1-(ethoxycarbonyloxy)ethyl group, an isopropoxycarbonyl- 
oxymethyl group, a 1-(isopropoxycarbonyloxy)6thyt group, a (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 
group, or a phthalidyl group; 
R® represents a hydrogen atom; 

R7 represents a carboxy group or a tetrazol-5-yl group at the 2-position of the benzene ring; and 

the benzene ring which bears the substituents represented by R® and R^ is at the 4-position of the benzyl 

group to which it is attached. 

19. A process according to Claim 1 , in which the reagents and reaction conditions are so chosen as to prepare: 

2-butyl-1-[(2'-carboxybiphenyl-4-yl)methy1]-4-<''-hydroxy-1-methylethyl)imidazole-5-carboxy1ic acid; 
pivaloyloxymethyl 2-butyl-1-[(2'-cartx)xybiphenyl-4-yl) methyll-4-(1-hydroxy-1 -methylethyl)imidazole- 
5-carboxylate; 

(5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 2-butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy- 
1 -methyl ethyl) i midazol e-5-cart>oxylate ; 

1 -[(2'-carboxybiphenyl-4-yl)methyl]-4-Cl -hydnDxy-1 -methylethyl)-2-propylimidazole-5-carboxylic acid; 

1 -[(2'-carboxybiphenyl-4-yl)methyl]-2-ethyl-4-(1 -hydroxy-1 -methylethyl)imidazole-5-carboxylic acid; 

4-( 1 -hydroxy-1 -methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyllphenyl}methylimidazole-5-car- 
boxylic acid; 

2-butyl-4-(1-hydroxy-1-nriethylethyl)-1-{4-[2-{tetrazd-5-yl)phenyl]phenyl}methylimldazde-5-carbox 

acid; 

pivaloyloxymethyl 4-(1 -hydroxy-1-methylethyl)-2-propyl-1 -{4-[2-(tetrazol-5-yl)phenyl]phenyl}methyll- 
midazole-5-carboxylate; 

pivaloyloxymethyl 2-butyl-4-(1-hydroxy-1-methylethyl)-1-{4-[2-<tetrazol-5-yl)phenyl]phenyl}methyli- 
midazole-5-carboxylate; 

(5-methyl-2-oxo-1.3-dioxolen-4-yl)nnethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1 -{4-(2-(tetrazol-5- 
yl)phenyl]phenyl}methylimidazole-5-cart>oxylate: 

(5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 2-butyl-4-(1-hydroxy-1-methylethyl)-1 -{4-[2-(tetrazol-5- 
yl)phenyl]phenyl)methy1imidazole-5-carboxylate; 

ethoxycarbonyloxymethyl 4-(1 - hydroxy-1 -methyl ethyl )-2-propyl-1-{4-[2-(tetrazol-5-yl) phenyl ]phe- 
nyl}methylimidazole-5-carboxylate; 

isopropoxycarbonyloxymethyl 4-(1 -hydroxy-1 -methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl] 
phenyl}methylimidazole-5-carboxylate; 
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1 -(ethoxycartx>nyloxy)ethyl 4-<1-hydroxy-lHrnethylethyl)-2-propyl-1-{4-[2-(tetrazcH-5-yl)pheny1]phen^^ 
methylimidazole-5-carboxytate; 

1-(isopropoxycarbonyloxy)ethyt 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl] 
phenyl}methy!imidazole-5-carboxytate; 

pivaloyloxy methyl 2-ethyl-4-(1-hydroxy-1-methylethyl) 1-{4-[2-(tetrazol-5-yi)phenyl]phenyl}methyll- 
midazole-5-carboxylate; 

(5-methyi-2-oxo1 ,3-dioxolei>4-y1)methyl 2-ethyt-4-( 1 -hydroxy- 1 -methyiethyl)-1 -{4-[2-(tetrazol-5-yl) 
phenyl]phenyl)methylimidazole-5-carboxylate; 

pivaloyloxymethyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1-hydroxy-1-methylethyl)-2-propyl imidazole- 
5-carboxylate; 

(5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 1-[(2'-carboxybiphenyl-4-yl)methyl]-4-(1 -hydroxy- 1-me- 
thylethyl)-2-propyllmldazole-5-carboxylate; 

phthalidyl 1-{(2'-carboxybiphenyl-4-yl)methyl]-4-<1 -hydroxy-1 -methylethy1)-2-propylimidazole-5-car- 
boxylate; 

4-( 1 -hydroxyethyl)-2-propyi-1 -{4-[2-<tetrazol-5-yl) phenyl] pheny!}methylimidazo]e-5-carboxytic acid; 
pivaloyloxymethyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl]phenyt}methylimidazole- 
5-carboxylate; 

(5-methyl-2-oxo-1,3-dloxolerH4-yl)methyl 4-(1-hydroxyethyl)-2-propyl-1-{4-[2-(tetrazol-5-yl)phenyl] 
phenyl}methylimidazole-5-carboxylate; 
or a pharmaceutically acceptable salt thereof. 

20. A process for preparing a pharmaceutical composition for the treatment or prophylaxis of hypertension, 
which comprises mixing an anti-hypertensive agent with a pharmaceutically acceptable carrier or diluent, 
in which the anti-hypertensive agent Is at least one compound of fonriula (1) or a pharmaceutically accept- 
able salt or ester thereof, as defined in any one of Claims 1 to 12. 

21. The use of compounds of formula (I) and pharmaceutically acceptable salts and esters thereof, as defined 
in any one of Claims 1 to 1 9, for the manufacture of a medicament for the treatment or prophylaxis of hyper- 
tension. 
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